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1.0 SITE DESCRIPTION AND BACKGROUND

The site was used by Dico to blend used oil for sale to the fuel market. The operations area of the facility includes
four large above ground storage tanks (AST), labeled as TB, T2, T3, and T5, inside a bermed area. The four
ASTs have been sampled previously and the materials analyzed for RCRA metals and organic chemicals. The
contents of the tanks appear to be a waste oil and water mixture with some sludge. The removal of the tank
contents was initiated in early November 2003, and is being conducted by Consolidated Waste Industries, Inc.
(CWI).

During the tank removal an area of VOC-impacted soil was identified creating an additional type of waste which
needs to be addressed in the workplan. This Supplement No. 6 is intended to address the removal of this
additional waste material. The extra waste includes two materials:

• When tank T2 was removed, the underlying soil was odorous and visibly discolored. The soil was
monitored with a photoionization detector (PID) and the total volatiles (as measured by the PID)
emanating from the soil was 95 parts per million (ppm). The' affected soil was covered with some visibly
clean soil from the Site.

• Other types of debris have been encountered such as wood debris associated with the ASTs.

It is our intention to excavate the volatile organic compound (VOC) impacted soil and other debris, and place it
into separate containers. Prior to disposal, each of the materials will be tested and profiled for waste
characterization. This sampling plan will describe the excavation and sampling procedures and analytical tests to
be completed on the soil containing the elevated VOCs and other debris encountered during the tank removal.

2.0 VOC IMPACTED SOIL

CWI will excavate the VOC impacted soil and place the material into closed roll-off bins. The lateral extent of
the VOC material appears to be limited to the diameter of Tank T2 (about 5 feet); a PID will be used to help
determine the limits of these materials. CWI will excavate the material following Air Quality Management
District (AQMD) Rule 1166 guidelines.

3.0 OTHER DEBRIS

During the removal of the ASTs, solid debris (i.e., wooden beams) were encountered in the soil. CWI will place
the wood debris into bins. Since wood is a porous material, the wooden beams will be characterized prior to
disposal.

If additional materials are encountered during the final removal of the aboveground structures, the debris will be
placed into appropriate containers for characterization and disposal. Separate bins will be used for different types
of debris.

4.0 SAMPLE COLLECTION AND ANALYSIS

Samples of the VOC impacted soil and debris will be collected by a representative of Meredith and Associates
(M&A). The number of containers representing each type of material is not known at this time. However, since
the bins represent specific types of material, representative samples will be collected in manner described below.
The samples will be submitted to Associated Laboratories for Analysis.
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Sample collection, containers, and handling will conform to the specifications prescribed in Test Methods for
Evaluating Solid Waste, SW-846 (USEPA) and M&A Standard Operating Procedures "Sample Handling and
Preservation" (refer to Appendix B of the "Quality Assurance Project Plan").

4.1 ROLL-OFF BINS

The surface of the soil in each bin will be removed a minimum depth of 1.0 foot before sampling with a trowel or
shovel. If glass sample jars are used, the trowel or shovel then will be used to transfer the sample to a glass jar. If
brass sleeves are used, a core sampler containing one brass sample sleeve will be hand driven directly into the soil
to collect the samples. The ends of the brass sleeves will be covered with Teflon sheets and capped with plastic
caps. Three samples from each bin will be collected in glass jars or brass sleeves. The samples will be labeled and
placed in an ice-cooled container. At the time of collection, one sample will be sampled directly from the bin or
sub-sampled from one of the sample containers for VOCs via USEPA Method 5035. The samples will be
transported under chain-of-custody control to a State-certified laboratory, for analysis. The single sample (via
5035 Method) will be tested for VOCs by USEPA Method 8260. Prior to analysis, the laboratory will composite
the three discrete samples, from each roll-off bin, into a single composite sample. The composite sample will be
analyzed for the following:

• Semivolatile Organic Compounds (SVOCs) - USEPA Method 8270C

• Polychlorinated Biphenyls (PCBs) - USEPA Method 8082

• Metals-USEPA Method 6010/7000.

4.2 DEBRIS

A sample will be collected from each of the wooden beams using a saw, hammer and chisel, or other means. The
sample will be transferred to a glass jar. A single sample from will be collected. The sample will be labeled and
placed in an ice-cooled container. The samples will be transported under chain-of-custody control to a State-
certified laboratory, for analysis. The sample will be analyzed for the following:

• Semivolatile Organic Compounds (SVOCs) - USEPA Method 8270C

• Polychlorinated Biphenyls (PCBs) - USEPA Method 8082

• Metals - USEPA Method 6010/7000.

4.3 DUPLICATE SAMPLES

A laboratory duplicate sample will be prepared from one of the roll-off bins. The duplicate sample will be
analyzed for the same parameters as the primary sample.

4.4 SAMPLE CONTAINERS, PRESERVATIVES, PACKAGING, AND SHIPMENT

Samples will be collected in precleaned glass jars or metal sleeves (i.e., the "sample container"). The glass jars
will be secured with a screw cap. The metal sleeves will be secured with Teflon sheets and capped. All sample
containers will be labeled, and stored in a shuttle containing ice to maintain a target sample temperature of 4°C,
Sample containers, preservatives, and holding times are shown in Table 1. At the conclusion of each work day,
the samples will be transported under chain-of-custody control to a State-certified laboratory for analyses.
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4.5 FIELD VARIANCES

As conditions in the field may vary, it may become necessary to implement minor modifications to the sampling
program presented in this sampling plan. When appropriate, the USEPA will be notified of the modifications and
a verbal approval will be obtained before implementing the modifications. Modifications to the approved
sampling plan will be documented in the report

5.0 QUALITY ASSURANCE PROGRAM PLAN (QAPP)

QA/QC measures will be employed to ensure the reliability and comparability of all data generated during the
field investigation. This program provides a mechanism for ongoing control and evaluation of data quality
measurements through the use of QC materials. A Site-specific QAPP for this investigation is included as
Appendix A. The QAPP provides specific descriptions of the field and laboratory procedures to be employed for
verifying and maintaining performance quality for collection of environmental samples and subsequent chemical
analysis. The QAPP sets forth the policies, procedures, and activities for the identification and documentation of
the precision, accuracy, completeness, and representativeness of the data during the performance of the
investigation. Target laboratory reporting limits for soil analytical results also are summarized in the QAPP.

Duplicate samples will be prepared and analyzed by the laboratory to evaluate sampling and analytical precision.
Duplicates are prepared and analyzed in the same manner as the primary samples. Agreement between duplicate
sample results will indicate good analytical precision. The duplicate sample will be analyzed for all laboratory
analyses requested for the primary sample collected. The precision goal for field duplicate analyses will be plus or
minus 100 percent relative percent difference for soil matrix samples.

6.0 HEALTH AND SAFETY PLAN

A Site Safety Plan (SSP) has been prepared by Consolidated Waste Industries, Inc. in conjunction with the
program. The SSP is consistent with the requirements of the Code of Federal Regulations. (CFR) and the
California Code of Regulations (OCR) pertaining to the requirements for health and safety at hazardous waste
sites (specifically, 29 CFR 1910.120 and 8 CCR 5192). The SSP is provided in Appendix B. All field personnel
will be required to review the SSP, and a safety meeting will be conducted each morning prior to initiating field
work

Opening of roll-off bins will be accomplished in Level C protection. A PID will be used to monitor the VOCs
when a drum or bin is initially opened. If PID readings are at or below background levels, then sampling of the
container will be done without the use of respiratory protection, other wise Level C protection will be enforced.
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TABLE 1

SUMMARY OF ANALYSES - SOIL MATRIX
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„ "•'a-u .̂ iw^^Anal̂ ci&ilJ*.*,*^*."™^
Semi-Volatile Organic Compounds
CAM Metals (see Table 2)

Polychlorinated Biphenyls
.Volatile Organic Compounds

Sswi*^1 wsiiMethod*.},- ^4
USEPA 8270C

USEPA 6010/7000

USEPA 8082
USEPA 8260B/5035

1 *, ^•w.^Container-sfej.*^^
4 oz glass or metal sleeve
4 oz glass or metal sleeve

4 oz. glass or metal sleeve
metal sleeves; subsamples

to glass VOAs

«t.%V* rf'Preseryative|iy»i$ife
Temperature: Cool, 4°C
Temperature: Cool, 4°C

_JD3ffiperataeTeoofe-4EC_
(^ sodium bisulfete;methano^__^;

/ freeze - 10°C

'̂ir*ft̂  j-M^HoIding.Timo e* *,, -«„?•
14 days to extraction, 40 days to analysis

180 days
mercury: 30 days

14 days to extraction, 40 days to analysis
sodium bisulfate: 48 hours

methanol: 14 days
frozen samples: 7 days
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1.0 EVTRODUCnON/BACKGROUND

This Quality Assurance Project Plan (QAPP) has been prepared by Meredith & Associates (M&A) to address
quality assurance (QA) and quality control (QC) procedures associated with the collection of environmental data
at the Dico Oil Company property (the "Site"). This QAPP presents the plan for sampling and analysis to be
conducted in support of the investigation to be performed under the oversight of the United States Environmental
Protection Agency (USEPA). USEPA policy requires a QAPP for all environmental data collection projects
mandated or supported by the USEPA through regulations or other formalized means (USEPA 1998a). The
purpose of this QAPP is to identify the methods to be employed to establish technical accuracy, precision, and
validity of data that are generated at the Site.

The sampling and analytical program is described in detail in the accompanying Workplan prepared for this Site.
This QAPP contains general and specific details regarding field sampling, laboratory, and analytical procedures
that apply to the planned field activities. It provides field and laboratory personnel with instructions regarding
activities to be performed before, during, and after field sampling activities. These instructions will ensure that
data collected for use in project decisions will be of the type and quality needed and expected for their intended
purpose.

Guidelines followed in the preparation of this QAPP are described in EPA Requirements for Quality Assurance
Plans for Environmental Data Operations (USEPA 1998a) and EPA Guidance for Quality Assurance Project
Plans (USEPA, 1998b). Other documents that are referenced in this plan include Guidance for the Data Quality
Objectives Process (USEPA 1994a) and Test Methods for Evaluating Solid Waste. Physical/Chemical Methods
(USEPA SW-846, Third Edition, 1996).

2.0 PROJECT DESCRIPTION

The site was u^cd by Dico Oil Company to blend used oil for sale to the fuel market. The Site is located at 1845
East Willow Street in Signal Hill, Los Angeles County, California. The site includes also properties identified as
2700 Rose Avenue and 2623 Gardenia Avenue.

The property was first developed in 1952, and Dico Oil used the property to operate an oil and recycling
facility from 1960 to 1995. While in operation, Dico blended oils with varying amounts of water and
sediment levels to create a marketable fuel. Asphalt emulsions, crude oil, diesel fuels, jet fuel, kerosene
and Stoddard solvents, waste oils, and light to heavy fiiel oils contaminated with water ans solids were
accepted from various sources and placed into six steel ASTs for processing and blending. The recycled
oil then was sold primarily to the bunker oil market as ship fuel. Approximately two to three million
gallons of oil were processed per year. Releases of waste oils to the environment have resulted in elevated
levels of contaminants in Site soils. Chemicals of potential concern (COPCs), include the following:

• Total Petroleum Hydrocarbons in the Gasoline Range (TPH-g) - USEPA Method 8015M/5035

• VOCs - USEPA Method 8260B/5035

• Semi-Volatile Organic Compounds (SVOCs) - USEPA Method 8270C

• CAM Metals (Lead and Chromium) - USEPA Method 6010/7000

• Polychlorinated Biphenyls - USEPA Method 8082.
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The collection, analysis, and validation of environmental samples will be conducted in accordance with this
QAPP, M&A's Standard Operating Procedures for Soil Sampling and Logging (Appendix A) and Sample
Handling and Preservation (Appendix B).

3.0 DATA USE

It is intended that data collected through implementation of this QAPP will satisfy Federal, State, and local data
quality requirements. The data will be used to characterize the nature and extent of impacted soil that may be
present at the Site and to support decisions regarding possible further actions. The data must be of adequate
quantity and quality to support the evaluation of Site conditions. Ultimately, the data must be adequate to support
a "no further action" decision to allow Site closure activities to proceed.

4.0 PROJECT ORGANIZATION

This section provides a description of the organizational structure and responsibilities of the various individuals
and entities associated with this project. This description is intended to define the lines of communication and
identify key personnel and their responsibilities regarding various activities for the project. The organizational
structure of the project is summarized in the following sections.

4.1 REGULATORY AGENCY

The USEPA Project Manager, will provide regulatory oversight for the project. The USEPA Project Manager's
responsibilities will include the review and approval of workplans and work activities for the duration of the
project. USEPA also will provide direction regarding agency policy and environmental objectives.

4.2 ECOLOGY AND THE ENVIRONMENT

Ecology and the Environment (ENE), as subcontractors to the USEPA are responsible for day-to-day activities at
the the Site. ENE is responsible for the directional decisions for work conducted at the Site. They may perform
document review of related work plans, reports, and drawings for activities associated with this project.

4.3 MEREDITH & ASSOCIATES

The investigation contractor has responsibility for assigned phases of investigation and reporting. Together, the
management team (Senior Project Manager, Senior Engineer, and Field Managers) will be responsible for the
technical planning and implementation of the field investigation. The Quality Assurance (QA) staff has
responsibility for effective planning, verification, and management of QA activities associated with the project.

Ms. Lynn Edlund is the M&A Project Manager. Ms Edlund will serve as the primary contact for M&A. Ms.
Edlund has the authority to commit the necessary resources of M&A to ensure timely completion of project tasks.
Her responsibilities include strategy development, budget control, document review, and will provide day-to-day
management and tracking of the project schedule and budget. Other responsibilities include coordination and
preparation of the required reports, and assignment of technical responsibilities to appropriate personnel or
subcontractors.

Mr. Roger D. McCracken is the Field Manager and Site Safety Officer for M&A. Mr. McCracken is responsible
for implementation of the field program. Mr. McCracken will be responsible for the day-to-day coordination of
field activities. In addition, Mr. McCracken will assist with the sampling activities. Mr. McCracken also will fill
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the role of QA Manager for soil samples to ensure that all required QA/QC protocols are met in the field and
laboratory. Other responsibilities include coordination of subcontractors and field crews to ensure that field
activities conform to the planned field investigation activities and the Health and Safety Plan.

4.4 LABORATORIES

A State-certified laboratory will provide laboratory handling and analysis for soil samples collected during the
project. The laboratory will report to the Field Manager.

5.0 DATA QUALITY OBJECTIVES

Data Quality Objectives (DQOs) have been identified for each data collection activity. All work will be
conducted and documented so that the data collected are of sufficient quality for their intended use (USEPA
1998a). DQOs specify the data type, quality, quantity, and uses needed to make decisions, and provide the basis
for designing data collection activities. The DQOs have been used to help design the field investigation data
collection activities. The DQOs for the project are described in the following sections.

5.1 DATA QUALITY OBJECTIVE PROCESS

The project DQOs developed specifically for the planned sampling and analysis program have been determined
based on USEPA's seven-step DQO process (USEPA 1994a). The Senior Engineer will evaluate the project
DQOs to determine if the quantitative and qualitative needs of the sampling and analysis program have been met.
The project definition associated with each step of the DQO process may be summarized as follows:

• State the Problem: The purpose of the sampling program is to complete the Site environmental
characterization and update the human health hazard/risk evaluation. It includes the collection and
analysis of soil vapor and soil matrix samples from designated locations. Although much of the Site
will be covered with buildings or asphalt/concrete surfacing, exposed soils may exist in landscaped or
recreational areas where future occupants could come into contact with the soil.

• Identify the Decision: The data obtained from the sampling and testing activities will be used to
evaluate the nature, extent, and significance of impacted soil at specific Site locations. The data will be
evaluated further to determine the need for the further investigation, analysis, and/or jemedial action.

• Identify Inputs to the Decision: Inputs to the decision will include results of analytical testing of
samples from selected locations on the Site. The specified analytes are discussed in Section 2.0.

• Define the Study Boundaries: The boundaries of the field sampling and analysis program are as
described in the Workplan.

• Develop a Decision Rule: Decisions will be based upon laboratory results for the target constituents
presented in Tables 1 and 2 for each respective matrix tested. If no valid detectable concentrations of
target compounds are reported for the given samples, then a decision may be made that the Site is fully
characterized with respect to the compounds tested and no further remedial action may be required. If
target constituents are detected in the samples tested, then the data will be compiled for use in deciding
what course of action to take with respect to this Site.

• Specify Limits on Decision Error: The results of the analytical testing will be subjected to data
validation as specified in Section 8.3. Data are determined to be valid if the specified limits on
precision, accuracy, representativeness, comparability, and completeness are achieved. The results of
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any detected target constituents will be considered in evaluating the need for additional sampling of
the soil matrix, and assessing the necessity for reducing any risks posed by the potential
contamination.

• Optimize the Design: The field investigation has been designed to provide the type and quantity of
data needed to satisfy each of the aforementioned objectives. The field investigation provides the
specifications for the data collection activities, including the numbers of samples, respective locations
and sampling techniques. The quality of the data will be assessed through the procedures further
described in this QAPP.

5.2 PRECISION, ACCURACY, REPRESENTATIVENESS, COMPARABILITY, AND COMPLETENESS

The basis for assessing the elements of data quality is discussed in the following subsections. In the absence of
laboratory-specific precision and accuracy limits, the QC limits listed in this section must be met.

5.2.1 Precision

Precision is the degree to which a measurement can be reproduced without assumption of any prior knowledge as
to the true result. Precision is assessed by the means of duplicate/replicate sample analyses. The acceptability of
replicate analyses is the evaluation of the relative percent difference (RPD) of control sample values. The RPD is
calculated in all cases where matrix spike and matrix spike duplicate determination are made. Its definition is
given below:

RPD = {(X,-X2))[(X,+X2))2]}xlOO

Where Xi and X2are measurements of the same parameter of duplicate/replicate sample analyses.

5.2.2 Accuracy

Accuracy is the determination of how close a measurement is to the actual value. It can be assessed by means of
laboratory control samples (LCS), standard reference materials or spiked samples and their corresponding percent
recoveries. The calculation of accuracy in terms of percent recovery is as follows:

Percent Recovery = [(Observed Value - Sample Value)) Known Value] x 100

The determination of the accuracy of a measurement requires knowledge of the known value for the parameter
being measured.

5.2.3 Representativeness

Representativeness expresses the degree to which data accuracy and precisely represents a characteristic of a given
set of samples or data sets. The use of appropriate methods and sound judgement in the field will ensure that
samples are representative. To maximize representativeness of results, sampling procedures should follow
established protocols and sample locations should be chosen based on sound judgement and knowledge of the
particular site. Some samples may require analysis of multiple phases to obtain representative results.
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5.2.4 Completeness

Completeness is the amount of valid data obtained compared to the amount that was expected under ideal
conditions. The number of valid results divided by the number of possible results, expressed as a percentage,
determines the completeness of the data set. The objective for completeness is to recover at least 90 percent of the
planned data to support field efforts. The formula for calculation of completeness is presented, as follows:

% Completeness = 100 x number of valid results
number of expected results

5.2.5 Comparability

Comparability is an expression of confidence with which one data set can be compared to another. The objective
of comparability is to ensure that data developed during the investigation are comparable to site knowledge and
adequately address applicable criteria or standards established by the USEPA and California Department of Health
Services (DHS). This QAPP addresses comparability by specifying laboratory methods that are consistent with the
current standards of practice as approved by the USEPA and DHS.

6.0 QUALITY CONTROL ELEMENTS

This section presents QC requirements relevant to analysis of environmental samples that will be followed during
all project analytical activities. The purpose of the QC program is to produce data of known quality that satisfy the
project objectives and that meet or exceed the requirements of the standard methods of analysis. This program
provides a mechanism for ongoing control and evaluation of data quality measurements through the use of QC
materials.

6.1 QUALITY CONTROL PROCEDURES

The chemical data to be collected for this effort will be used to determine that the nature and extent of
contamination, if any, at the Site is properly evaluated. As such, it is critical that the chemical data be of the highest
confidence and quality. Consequently, strict QA/QC procedures will be adhered to. These procedures include:

• Adherence to strict protocols for field sampling and decontamination procedures

• Collection and laboratory analysis of appropriate field equipment and trip blanks to monitor for
contamination of samples in the field or in the laboratory

• Collection and laboratory analysis of matrix spike, matrix spike duplicate, and field duplicate samples
to evaluate precision and accuracy

• Attainment of completeness goals.

6.1.1 Equipment Decontamination

Non-dedicated equipment will be decontaminated before and after each sample is collected. The equipment will be
washed in a non-phosphate detergent and potable water, rinsed in potable water, and then double rinsed in distilled
water.
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6.1.2 Standards

Standards used for calibration or to prepare samples will be certified by National Institute of Standards and
Technology (MIST), USEPA or other equivalent source. The standards will be current. The expiration date will be
established by the manufacturer or based on chemical stability, the possibility of contamination, and environ-
mental and storage conditions. Standards will be labeled with expiration dates, and will reference primary standard
sources if applicable. Expired standards will be discarded.

6.1.3 Supplies

All supplies will be inspected prior to their use in the field or laboratory. The descriptions for sample collection
and analysis contained in the methods will be used as a guideline for establishing the acceptance criteria for
supplies. A current inventory and appropriate storage system for these materials will ensure their integrity prior to
use. Efficiency and purity of supplies will be monitored through the use of standards and blank samples.

6.1.4 Holding Time Compliance

Sample preparation and analysis will be completed within the required method holding time (Table 1). Holding
time begins at the time of sample collection. If holding times are exceeded, and the analyses are performed, the
associated results will be qualified as described in the applicable validation procedure. Hie following definitions
of extraction and analysis compliance are used to assess holding times:

• Preparation or extraction completion - completion of the sample preparation process as described in
the applicable method, prior to any necessary extract cleanup.

• Analysis completion - completion of all analytical runs, including dilutions, second-column confirma-
tions, and any required re-analysis.

6.1.5 Preventive Maintenance

The Field Manager and Project Geologist are responsible for documenting the maintenance of all field equipment
prescribed in the manufacturer's specifications. Scheduled maintenance will be performed by trained personnel.
The analytical laboratories are responsible for all analytical equipment calibration and maintenance as described
in their laboratory QA Plan. Subcontractors are responsible for maintenance of all equipment needed to carry out
subcontracted duties.

6.2 QUALITY ASSURANCE AND QUALITY CONTROL (QA/QC) SAMPLES

The purpose of this QA/QC program is to produce data of known quality that satisfy the project objectives and
that meet or exceed the requirements of Ihe standard methods of analysis. This program provides a mechanism
for ongoing control and evaluation of data quality measurements through the use of QC materials. QA/QC
samples will be collected as part of the overall QA/QC program.

6.2.1 Laboratory Reagent Blanks

A laboratory reagent blank is de-ionized, distilled water that is extracted by the laboratory and analyzed as a
sample. Analysis of the reagent blank indicates potential sources of contamination from laboratory procedures
(e.g., contaminated reagents, improperly cleaned laboratory equipment, or persistent contamination due to
presence of certain compounds in the ambient laboratory air).
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6.2.2 Field Equipment Blanks

A field equipment blank is a sample that is prepared in the field by pouring de-ionized, distilled water into
cleaned sampling equipment. The water is then collected and analyzed as a sample. Field equipment blanks are
typically blind (given a fictitious name so that the laboratory will not recognize it as a blank). The field equipment
blank gives an indication of contamination from field procedures (e.g., improperly cleaned sampling equipment,
cross-contamination). The field equipment blanks should be analyzed using the same analyses requested for the
associated primary samples collected.

6.2.3 Matrix Spike Samples

Matrix spikes are performed by the analytical laboratory to evaluate the efficiency of the sample extraction and
analysis procedures, and are necessary because matrix interference (that is, interference from the sample matrix,
in this case soil) may have a widely varying impact on the accuracy and precision of the extraction analysis. The
matrix spike is prepared by the addition of known quantities of target compounds to a sample. The sample is
extracted and analyzed. The results of the analysis are compared with the known additions and a matrix spike
recovery is calculated giving an evaluation of the accuracy of the extraction and analysis procedures. Matrix spike
recoveries are reviewed to check that they are within acceptable range. However, the acceptable ranges vary
widely with both sample matrix and analytical method. Typically, matrix spikes are performed in duplicate in
order to evaluate the precision of the procedures as well as the accuracy. Precision objectives (represented by
agreement between matrix spike and matrix spike duplicate recoveries) and accuracy objectives (represented by
matrix spike recovery results) are based on statistically generated limits established annually by the analytical
laboratory. It is important to note that these objectives are to be viewed as goals, not as criteria. If matrix bias is
suspected, the associated data will be qualified and the direction of the bias indicated in the data validation report.

6.2.4 Field Duplicate Samples

Field duplicate Sumples will be collected and analyzed to evaluate sampling and analytical precision. Field
duplicates are collected and analyzed in the same manner as the primary samples. Agreement between duplicate
sample results will indicate good sampling and analytical precision. Specific locations will be designated for
collection of field duplicates prior to the start of field activities. The duplicate sample will be analyzed for all
laboratory analyses requested for the primary sample collected. The precision goal for field duplicate analyses
will be plus or minus 50 percent relative percent difference for aqueous samples and plus or minus 100 percent
relative percent difference for soil matrix, or soil vapor'samples.-

6.2.5 Performance Evaluation Samples

Double blind performance evaluation (PE) samples may be submitted to the analytical laboratory during any site
investigation. These samples may be of water or soil matrix, and are used to assess the accuracy of analytical
procedures employed for a given sample set. If used, double blind PE samples will be prepared by Environmental
Resources Standards, or similar supplier, in similar sample containers as the project field samples and shipped
from the field to the laboratory for analysis.

Double blind PE samples will be prepared using NIST and/or A2LA certified standards. The project-specific PE
samples will contain known concentrations of the analytes of interest. Laboratory results will be evaluated against
the original Certificates of Analyses for precision and accuracy PE samples may be submitted for analysis as part
of the laboratory pre-qualification process, or as part of a given sampling event. Results will be reported to the
laboratory and presented with associated field sample results.
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6.2.6 Soil Matrix QA/QC Samples

6.2.6.1 Soil Matrix Analytical Method Blank

Method blanks are analyzed to assess the level of background interference or contamination in the analytical
system. A method blank is analyzed each time a batch is processed. When compounds are found in the blank,
their values are evaluated to determine their effect on the analysis of environmental samples.

6.2.6.2 Soil Matrix Analytical Calibration Standard

Calibration check standards are analyzed to confirm that measurements were performed in an "in-control" mode
of operation. The calibration check standard concentration is established near the midpoint of the calibration
range. Instrument calibration is checked with every analytical batch. It is also verified once for at least every 15
measurements or at the end of a batch, whichever is more frequent. Calibration checks must be within 15% for all
analytes of interest before proceeding with the analysis of samples.

6.2.6.3 Soil Matrix Analytical Lab Control Samples

Laboratory Control Samples (LCS) are prepared/obtained from sources independent of the calibration standards.
The LCS concentration is established near the midpoint calibration range. An LCS must be prepared and
analyzed once per batch of samples.

6.2.6.4 Soil Matrix Analytical Matrix Spikes

A matrix spike is an environmental sample into which known concentrations of analyte(s) have been added. The
matrix spike sample is analyzed with environmental samples of the same matrix type in each batch and the results
are used to evaluate sample matrix effects on method accuracy. For each method at least two compounds or 10
percent of the analytes of interest must be spiked.

6.2.6.5 Soil Matrix Analytical Matrix Spike Duplicates

A matrix spike duplicate is one of two QC checks of an environmental sample. It is spiked with the same
concentration of an analyte(s) as the matrix spike. The matrix spike duplicate sample is analyzed with
environmental samples -«£ the same matrix type in each batch. The results evaluate sample matrix effects on
method accuracy. Values obtained from the matrix spike and matrix spike duplicate analyses are compared to
evaluate sample matrix effects on method precision.

6.2.6.6 Soil Matrix Analytical Surrogates

Surrogates are organic compounds which are similar to the analytes of interest, but are not normally found in
environmental samples. Surrogates must be spiked into blanks, standards, spikes, and samples for organic
analyses to monitor sample specific effects on method accuracy. They should not interfere with target analytes.

6.2.6.7 Soil Matrix Trip/Field Blank

Trip blanks accompany the sample containers during transport, collection, and storage. Field blanks are
analogous to trip blanks, except field blanks are opened at the site during sampling activities.
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6.2.6.8 Soil Matrix Field Equipment (Rinseate) Blank

Aqueous samples that are collected by pouring deionized water over freshly decontaminated soil sampling
equipment.

6.2.6.9 Soil Matrix Field Duplicate (Collocated')
^TH*

Soil samples that are collected from the same location as the primary soil sample. The primary sample and its
duplicate are analyzed as separate samples to assess precision.

7.0 SAMPLING PROCEDURES

The defensibility of data is dependent on the use of well defined, accepted sampling procedures. This section
describes the sampling and handling procedures mat will be followed for each sampling event.

7.1 FIELD PROCEDURES

Collection of environmental samples of high integrity is important to the quality of chemical data to be generated.
To this end, strict field procedures have been developed and will be employed during the field investigation.
These procedures are described in Appendixes A and B hereto.

7.2 SAMPLE CONTAINERS, PRESERVATION, AND HOLDING TMES

Table 1 lists the required sample containers, preservatives, and recommended maximum holding times for soil
matrix samples. Sample containers provided by the laboratory will be purchased commercially from I-Chem,
Eagle Pitcher, or other equivalent source.

7.3 SAMPLE HOLDING AND STORAGE

In the field, each soil matrix sample container will be marked with the sampling location number, and date and
time of sample collection. All soil matrix sample containers will be wiped with paper towels and securely packed,
in a cooler on ice, in preparation for delivery to the laboratory.

Upon receipt of the samples, the laboratory will immediately notify the Field Manager or the Project (jeologist if
conditions or problems are identified which require immediate resolution. Such conditions include, container
breakage, missing or improper chain-of-custody, exceeded holding times, missing or illegible sample labeling, or
temperature excursions.

7.4 SAMPLE CUSTODY

For each sample that is submitted to the laboratory for analysis, an entry will be made on a chain-of-custody form
supplied by the laboratory. The information to be recorded includes the sampling date and time, sample
identification number, matrix type, requested analyses and methods, preservatives, and the sampler's name.
Sampling team members will maintain custody of the samples until they are relinquished to laboratory personnel
or a professional courier service. The chain-of-custody form will accompany the samples from the time of
collection until received by the laboratory. Each party in possession of the samples (except the professional
courier service) will sign the chain-of-custody form signifying receipt. The chain-of-custody form will be placed
in a plastic bag and shipped with samples inside the cooler. After the samples, ice, and chain-of-custody forms are
packed in the coolers, the cooler will be appropriately sealed before it is relinquished to the courier. A copy of the
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original completed form will be provided by the laboratory along with the report of results. Upon receipt, the
laboratory will inspect the condition of the sample containers and report the information on chain-of-custody or
similar form.

8.0 ANALTYICAL PROCEDURES

The analytical methods used for this project are primarily USEPA approved methods and are listed in Table 1
hereto. Specific analytical method procedures are detailed in the laboratory QA Plan and standard operating
procedures of the selected laboratories. These documents may be reviewed by M&A quality assurance staff
during laboratory audits to ensure mat project specifications are met. Laboratory audits are discussed in Section
9.2.

8.1 INTERNAL STANDARDS

Internal standards are measured amounts of method-specified compounds added after preparation, or extraction,
of a sample. Internal standards are added to samples, controls, and blanks in accordance with method require-
ments to identify column injection losses, purging losses, or viscosity effects.

Acceptance limits for internal standard recoveries are set forth in the applicable method. If the internal standard
recovery falls outside of acceptance criteria, the instrument will be checked for malfunction and reanalysis of the
sample will be performed after any problems are resolved.

8.2 RETENTION TIME WINDOWS

Retention time windows will be established as described in SW-846 Method 8000A for applicable analyses of
organic compounds. Retention time windows are used for qualitative identification of analytes and are calculated
based on multiple, replicated analyses of a respective standard.

Retention times will be checked on a daily basis. Acceptance criteria for retention time windows are established
in the referenced method. If the retention time falls outside the respective window, actions will be taken to correct
the problem. The instrument must be re-calibrated after any retention time window failure and the affected
samples must be reanalyzed.

.ugassiitfy&K..•»•- -

8.3 METHOD DETECTION LIMITS " "

The method detection limit (MDL) is the minimum concentration of an analyte, or compound, that can be
measured and reported with 99 percent confidence that the concentration is greater than zero. MDLs are
established for each method, matrix and analyte, and for each instrument used to analyze project samples. MDLs
are derived using the procedures described in 40 CFR 136 Appendix B (USEPA 1990). USEPA requires that
MDLs be established on an annual basis. MDLs must be less than applicable reporting limits for each target
analyte presented in Tables 2 and 3 hereto. For selected analytes, the laboratory may report detected
concentrations that are above the MDL but below the laboratory's typical reporting limit. These data will be "j"
flagged and evaluated closely since detections near the MDL can have high variability.

8.4 INSTRUMENT CALIBRATION

Analytical instruments will be calibrated in accordance with the procedures specified in the applicable method.
All analytes that are reported shall be present in the initial and continuing calibrations, and these calibrations must
meet the acceptance criteria specified in the reference method. Records of standard preparation and instrument
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calibration will be maintained. Records shall unambiguously trace the preparation of standards and their use in
calibration and quantitation of sample results. Calibration records will be traceable to standard materials as
described in Section 6.1.2.

At the onset of analysis, instrument calibration will be checked using all of the analytes of interest. At a
minimum, calibration criteria will satisfy method requirements. Analyte concentrations can be determined with
either calibration curves or response factors, as defined in the method. Guidance provided in SW-846 should be
considered to determine appropriate evaluation procedures.

9.0 DATA REPORTING

This section presents reporting requirements relevant to the data produced during all project analytical activities.

9.1 FIELD DATA

Data measured by field instruments will be records in field notebooks, laptops, and/or on required field forms.
Examples of field documentation forms are included in Appendix B hereto. Units of measure for field analyses
are identified on the field forms. The field data will be reviewed by the Senior Engineer, Field Manager, and
Project Geologist to evaluate completeness of the field records and appropriateness of the field methods
employed. All field records will be retained in the project files.

9.2 LABORATORY DATA

Analytical data will contain the necessary sample results and quality control data to evaluate the DQOs defined
for the project. Documentation requirements for laboratory data are defined in USEPA Region 9 Draft
Laboratory Documentation Requirements for Data Validation (USEPA, 1997). The laboratory reports from the
fixed laboratory will be consistent with USEPA Level n documentation and include the following data and
summary forms:

• Narrative, cross-reference, chain-of-custody, and method references

• Analytical results

• Surrogate recoveries (as applicable)

• Calibration summary

• Blank results

• Laboratory control sample recoveries

• Duplicate sample results or duplicate spike recoveries

• Sample spike recoveries

• Instrument timing summary

• Associated raw data

• Magnetic tape or equivalent upon request.
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Data validation criteria are derived from the USEPA Contract Laboratory Program National Functional Guide-
lines for Organic and Inorganic Data Review (USEPA, 1994b and 1994c). The National Functional Guidelines
provide specific data validation criteria that can be applied to data generated for this investigation.

The laboratory data will be reviewed for compliance with the applicable method and the quality of the data
reported. The following summarizes the areas of data validation.

"T3-, •--

• Data Completeness

• Holding Times

• Calibrations

• Blanks

• Laboratory Control Samples

-• Matrix Spike/Matrix Spike Duplicates

• Surrogates/Internal Standards (as applicable)

• Field Quality Control Samples

• Compound Identification and Quantification.

The application of data validation criteria is a function of project-specific DQOs. The Senior Scientist will
determine if the data quality objectives for the analytical data have been met. Results of the data validation review
will be documented and summarized in the final Removal Action Report.

9.3 PROCEDURES FOR DATA VALIDATION

Guidance for performing data validation for the types of analyses to be utilized for this investigation is provided
in the National Functional Guidelines. Data validation will be documented in a manner consistent with these
functional guidelines. The results of the data validation will be included in the final Removal Action Report. This
documentation will be maintained in the project files.

9.4 DATA QUALIFIERS

The data validation procedures were designed to review each data set and identify biases inherent to the data and
determine its usefulness. Data validation flags are applied to those sample results that fall outside of specified
tolerance limits, and, therefore, did not meet the program's quality assurance objectives described in Section 5.0.
Data validation flags to be used for this project are defined in the National Functional Guidelines. Data validation
flags will indicate if results are considered anomalous, estimated, or rejected. Only rejected data are considered
unusable for decision-making purposes; however, other qualified data may require further verification.

10.0 PERFORMANCE AND SYSTEM AUDITS

Audit programs are established and directed by the M&A and laboratory staff to ensure that field and laboratory
activities are performed in compliance with project controlling documents. This section describes responsibilities,
requirements and methods for scheduling, conducting and documenting audits of field and laboratory activities.
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10.1 FIELD AUDITS

Field audits focus on appropriateness of personnel assignments and expertise, availability of field equipment,
adherence to project controlling documents for sample collection and identification, sample handling and
transport, use of QA samples, chain-of-custody procedures, equipment decontamination and documentation.
Field audits are not required, but may be performed in the event significant discrepancies are identified that
warrant evaluation of field practices. . -

10.2 LABORATORY AUDITS

Laboratory audits include reviews of sample handling procedures, internal sample tracking, SOPs, analytical data
documentation, QA/QC protocols, and data reporting. Any selected mobile or offsite laboratory will be licensed
by the State of California as a certified testing laboratory, and will participate in a DHS approved Performance
Evaluation Program for hazardous waste and wastewater analyses. If no previous audit has been conducted by
M&A, a scheduled audit will be conducted by the quality assurance staff during the course of this project to
ensure the integrity of sample handling and processing by the laboratory.

10.3 DATA AUDITS

Data audits will be performed on analytical results received from the laboratories. These audits will be
accomplished through the process of data validation as described in Section 9.3, or may involve a more detailed
review of laboratory analytical records. Data audits require the laboratory to submit complete raw data files to
M&A for validation and verification. M&A staff will perform a review of the data consistent with the level of
effort described in the National Functional Guidelines. This level of validation consists of a detailed review of
sample data, including verification of data calculations for calibration and quality control samples to assess if
these data are consistent with method requirements. Upon request, the laboratory will make available all
supporting documentation in a timely fashion.

10.4 SCHEDULING

Audits will be scheduled such that field and laboratory activities are adequately monitored, or in the event
discrepancies are identified. The overall frequency of audits conducted for these activities will be based on the
importance and duration of work, as well as significant changes in project scope or personnel.

10.5 REPORTS TO MANAGEMENT AND RESPONSIBILITIES

Upon completion of any audit, the auditor will submit to the Senior Scientist and Field Manager a report or
memorandum describing any problems or deficiencies identified during the audit. It is the responsibility of the
Project Manger to determine if the deviations will result in any adverse effect on the project conclusions. If it is
determined that corrective action is necessary, procedures outlined in Section 10.6 will be followed.

10.6 CORRECTIVE ACTION

Corrective actions will be initiated whenever data quality indicators suggest that DQOs have not been met.
Corrective actions will begin with identifying the source of the problem. Potential problem sources include failure
to adhere to method procedures, improper data reduction, equipment malfunctions, or systemic contamination.
The first level of responsibility for identifying the problems and initiating corrective action lies with the
analyst/field personnel. The second level of responsibility lies with any person reviewing the data. Corrective
actions may include more intensive staff training, equipment repair followed by a more intensive preventive
maintenance program, or removal of the source of systemic contamination. Once resolved, the corrective action
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procedure will be fully documented, and if DQOs were not met, the samples in question must be recollected
and/or reanalyzed utilizing a properly functioning system.
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TABLE 1

SUMMARY OF ANALYSES - SOIL MATRIX

Dico Oil Company Site
Signal Hill, California

Semi-Volatile Organic Compounds USEPA 8270C 4 oz glass or metal sleeve Temperature: Cool, 4 °C 14 days to extraction, 40 days to analysis
CAM Metals (see Table 2) USEPA 6010/7000 4 oz glass or metal sleeve Temperature: Cool, 4°C 180 days

mercury: 30 days
Volatile Organic Compounds USEPA 8260B/5035 metal sleeves; subsamples

to glass VOAs
Sodium Bisulfate; Melhanol;

Freeze-10°C
sodium bisulfate: 48 hours

methanol: 14 days
frozen samples: 7 days

TPH (extended) USEPA 8015M 4 oz glass or metal sleeve Temperature: Cool, 4°C 14 days to extraction, 40 days to analysis
Polychlorinated Biphenyls USEPA 8082 4 oz glass or metal sleeve Temperature: Cool, 4°C 14 days to extraction, 40 days to analysis
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TABLE 2

LIST OF METHOD DETECTION AND REPORTING LIMITS
SOIL MATRIX ANALYSES

Dico Oil Company Site
Signal Hill, California

Î ^S^JiScî fî SirT:̂ ?^ , ( i" *Wf ,1* ' * MD£(I), 1'" !̂; ^^PQI/' * '* p
TPH as Diesel
TPH as Heavy Hydrocarbon
TPH Total as Diesel and Heavy Hydrocarbons
TPH as Gasoline

mg/kg
mg/kg
mg/kg
mg/kg

5
5
5

0.5

10
10
10
1

Acetone
Benzene
Bromobenzene (Phenyl bromide)
Bromochloromethane
Bromodichloromethane
Bromoform (Tribromomethane)
Bromomethane (Methyl bromide)
2-Butanone (MEK)
n-Butylbenzene
sec-Butylbenzene
tert-Butylbenzene
Carbon Bisulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
2-ChloroethyI vinyl ether
Chloroform (Trichloromethane)
Chloromefliane (Methyl chloride)
2-Chlorotoluene
4-Chlorotoluene
l,2-DibromD-3-chloropropane (DBCP)
Dibromochloromelhane
1,2-Dforomoethane (EDB)
Dibromomethane
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Dichlorodifluoromethane
1 , 1 -Dichloroethane
1,2-Dichloroelhane (EDQ
1 , 1 -Dichloroethene
cis- 1 ,2-Dichloroethene
trans-l,2-Dichloroethene
1,2-Dichloropropane
1 ,3-Dichloropropane
2,2-Dichloropropane
1,1-Dichloropropene
cis-l,3-Dichloropropene
trans- 1 ,3 -Dichloropropene
Ethylbenzene

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

25
2
5
5

• 5
25
15
25
5
5
5

25
5
5
15
50
5
15
5
5
25
5
5
5
5
5
5
15
5
5
5
5
5
5
5
5
5
5
5
2

50
10
10
10
10
50
30
50
10
10
10
50
10
10
30
50
10
30
10
10
50
10
10
10
10
10
10
30
10
10
10
10
10
10
10
10
10
10
10
10
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TABLE2

LIST OF METHOD DETECTION AND REPORTING LIMITS
SOIL MATRIX ANALYSES

Dico Oil Company Site
Signal Hill, California

(continued)

;TT 1f*u
sf®SP^K6'??c^^8el5lp;0"'' -^ft~v *"*"":
Hexachlorobutadiene
2-Hexanone
Isopropylbenzene
p-Isopropyltoluene
4-Methyl-2-pentanone (MIBK)
Methyl-tert-butyl ether (MTBE)
Methylene chloride (DCM)
Naphthalene
n-Propylbenzene
Styrene
1,1,1 ,2-Tetrachloroethane
1,1 ,2,2-Tetrachloroethane
Tetrachloroethene
Toluene (Methyl benzene)
1 ,2,3-Trichlorobenzene
1 ,2,4-Trichlorobenzene
1 , 1 , 1 -Trichloroethane
1 , 1 ,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1 ,2,3-Trichloropropane
1 ,2,4-Trimethylbenzene
1 ,3,5-Trimethylbenzene
Vinyl Acetate
Vinyl chloride (Chloroethene)
o-Xylene
m,p-Xylenes

llfc&clT^oc' î **^ ^--s^ws jfr <*•*«*£
Acenapthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo (b)fluoranthene
Benzo(ghi)perylene
Berazo(k)fluoranthene
Benzoic Acid
Benzyl Alcohol
Bis(2-Chloroethoxy)methane
Bis(2-Chloroethyl)ether
Bis(2-chloroisopropyl)eth.er
Bis(2-ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate

**&&£•* <
^S^f?^

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

^^ ^IYJDL^ ̂  * ^
g „£* ̂ u - - *W "F~A~

15
25
5
5
25
5
5
5

' 5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
25
15
2
2

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

1 * .PQLC> " m
4. . * , ~ SH

30
50
10
10
50
10
50
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
30
10
20

l̂ ĵ r$;5is^^*^$r^^

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
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TABLE2

LIST OF METHOD DETECTION AND REPORTING LIMITS
SOIL MATRIX ANALYSES

Dico Oil Company Site
Signal Hill, California

(continued)

"" **^ « : pQtpr

) f t jr-—*- „
4-Chloro-3-methylphenol
4-Chloroaniline
2-Chloronaphthalene
2-Chlorophenol
4-CHorophenyl phenyl ether
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate (Dioctyl ester)
Dibenzo(a,h)anthracene
Dibenzofuran
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
3,3-Dichlorobenzidine
2,4-Dichlorophenol
Diethyl phthalate (Diethyl ester)
Dimethyl phthalate (Dimethyl ester)
2,4-Dimethylphenol
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene (2,6-DNT)
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
Indeno( 1 ,2,3-cd)pyrene
Isophorone
2-Methylnaphthalene
4-Methylphenol
2-Methylphenol (2-Cresol)
3-Methylphenol (3-Cresol)
N-Nitroso-Di-n-propylamine
Naphthalene
2-NitroanUine
3-Nitroaniline
4-NitroaniHne
Nitrobenzene (NB)
4-Nitrophenol
2- Nitrophenol (o-nitrophenol)
N-nitrosodiphenylamine
Pentachlorophenol
Phenanthrene

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

'0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

=-.-- 0.25
'" ~: 0.25

0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25 .
0.25
0.25
0.25
0.25
0.25
0.25
0.25

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
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TABLE2

LIST OF METHOD DETECTION AND REPORTING LIMITS
SOIL MATRIX ANALYSES

Dico Oil Company Site
Signal Hill, California

(concluded)

Phenol
Pyrene
1 ,2,4-Trichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

^^S|efa1iS(^&Ii&/>7000T'r "** ~ ***T 1**""" &
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Mercury (By EPA 7471)
Molybdenum
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

^ ŝ?^5§ ŝsfpip ?̂p5i3;®?a!giS'S5^^g^
Aroclor-1016(PCB-1016)
Aroclor-1221 (PCB-1221)
Aroclor-1232 (PCB-1232)
Aroclor-1242 (PCB-1242)
Aroclor-1248(PCB-1248)
Aroclor-1254(PCB-1254)
Aroclor-1260(PCB-1260)
Aroclor-1262 (PCB-1262)
Aroclor-1268(PCB-1268)

^&m?tf$ffiW$-&;-$&'?

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

4 i> f^H. ̂ Lti$&

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

0.25
0.25
0.25
0.25
0.25

*"*$*« •*tr̂ *?% T, '**' r 7**-
0.5
0.3

'2.5
0.1
0.1
2.5
2.5
2.5
2.5
0.1
2.5
2.5
0.5
2.5
0.3
2.5
2.5

35
70
35
35
35
35
35
35
35

0.50
0.50
0.50
0.50
0.50

%rs VT^ T - ^3i\-i t- a^» ' fl^ 5? î

1
0.3
5

0.2
0.2
5
5
5
5

0.2
5
5
1
5

0.5
5
5

35
70
35
35
35
35
35
35
35

0) MDL = Method Detection Limit
(2) PQL = Practical Quantitation (Reporting) Limit
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1.0 INTRODUCTION

The collection and logging (i.e., description) of soil samples is a vital component of many environmental site

assessments and remedial investigations. The ability to define the geologic and hydrogeologic setting at a site

depends heavily on data derived from soil samples. Furthermore, chemical analysis of soil samples often is

critical in defining the nature and extent of contamination. In most instances, soil sampling objectives will

include collection of samples that 1) are representative of existing subsurface conditions and 2) are valid for

chemical analysis. To the maximum extent possible, soil samples should not be cross-contaminated, physically

disturbed, or chemically altered during the sampling process.

This standard operating procedure (SOP) describes soil sampling methods widely used in remedial

investigations and other environmental projects. The SOP also presents a consistent method for describing and

identifying soil samples in the field. The objectives of this SOP are outlined below:

• Facilitate selection of a soil sampling method that is appropriate for site-specific conditions and
project objectives

• Ensure consistent and accurate soil description and classification

• Attain project chemical data quality objectives (DQOs)

The SOP is intended for use by M/B&A geologists, engineers, and project managers during project planning

and implementation. It focuses on methods and equipment that are readily available and are typically applied.

It is not intended to provide an all-inclusive discussion of soil sampling methods. Sample types, samplers, and

soil logging standards and procedures are discussed in the following sections.
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2.0 DEFINITIONS

Bulk Samples

Soil samples typically collected from soil stockpiles or drummed soil wastes using a trowel or shovel. The exact

source of the bulk soil samples (i.e., boring location and depth) is not known with certainty.

Composite Samples

Blended or mixed soil samples used to represent "average" properties or chemical concentrations fora selected

part of the site or over a defined depth range in a boring.

Field Blanks

Field blanks are analogous to trip blanks (see definition below), except that the field blanks are opened at the

site during the sampling activities.

Field Duplicate Samples

Soil samples that are collected from the same location as the primary soil sample. The primary sample and its

duplicate are analyzed as separate samples using the same analytical method(s) to assess project precision.

OA Split (Laboratory) Samples

Soil samples similar to field duplicate samples, but analyzed by a different laboratory than the primary samples.

Representative Samples

Soil samples that reflect in-situ, subsurface conditions; commonly collected with a split-barrel sampler or a

push-type sampling tube.

Rinsate (Equipment) Blanks

Aqueous samples that are collected by pouring deionized water over freshly decontaminated soil sampling

equipment, such as a split-barrel sampler. Rinsate blanks are used to evaluate the effectiveness of decontam-

ination procedures.
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Solid-Barrel Samplers

Cylindrical metal samplers that commonly are equipped with sample liners or sleeves. Solid-barrel samplers

typically range from I to 6 inches in diameter and are constructed of steel or stainless steel.

Split-Barrel Samplers

Cylindrical metal samplers (also referred to as split-spoon samplers) that are split longitudinally into two halves

and often are equipped with sample sleeves. Samples typically are collected by driving the sampler with a 140-

pound drop hammer as specified in ASTM Standard D 1586-84.

Thin-Walled (Shelby) Tube Samplers

Consist of 30- to 36-inch long steel or stainless steel tubes that are pushed into the formation to collect an

undisturbed soil sample.

Trip Blanks

Soil samples that typically are composed of an uncontaminated reference soil standard. Trip blanks accompany

the sample containers during transport, collection, and storage and are used to assess widespread environmental

contaminants.
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3.0 SOIL SAMPLING

3.1 CATEGORIES OF SAMPLES

Four general categories of soil samples are collected during site investigations: bulk samples, representative

samples, undisturbed samples, and composite samples. These categories are described in the following sub-

sections.

3.1.1 Bulk Samples

Bulk soil samples generally consist of a shovelful or trowelfui of material collected from stockpiled or

drummed soil cuttings. There may be uncertainty over the exact depth and/or location that the bulk soil sample

represents. This type of sampling is used less frequently during environmental investigations and is the least

accurate of the four basic sample types. Bulk soil sampling typically is used for waste characterization/profilinjg.

purposes.

3.1.2 Representative Samples

"Representative" soil samples are in-situ, subsurface soil samples that are collected with a drive sampler or

push-type sampling tube. Although representative samples may be physically disturbed to a degree, they

generally reflect all of the sediment and chemical constituents that are present at a given depth interval.

Representative soil samples are the most common type of soil'sample in environmental investigations.

3.1.3 Undisturbed Samples

''Undisturbed" soil samples are samples collected under strictly controlled conditions so as to minimize

structural disturbance. Undisturbed samples typically are collected where in-situ, subsurface structural or

geometric relationships need to be preserved. Undisturbed samples generally are required for geotechnical or

structural geologic investigations and are used less frequently for environmental assessments.

3.1.4 Composite Samples

Composite soil samples represent a blend or mix of sample material that may reflect two or more sample

locations or stratigraphic intervals. Composite samples can be used to represent "average" properties for a

selected part of the site or for the entire vertical extent of a particular boring. Homogenized soil samples are

a form of composite samples that are derived from a specified depth interval. For example, if a homogenized

sample reportedly represented the 10.0- to 11.5-foot depth interval, the material from that interval would have

been blended mechanically (i.e., homogenized) before being placed in an appropriate sample container. Due
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to concerns over volatile loss, samples intended for volatile organic compound (VOC) or semi-volatile organic

compound (SVOC) analysis are not to be composited or homogenized.

3.2 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) SAMPLES

Samples also are collected and analyzed with the specific goals of assessing data quality and evaluating the

effectiveness of field protocols, such as sampling procedures and decontamination protocols. These samples

generally are referred to as QA/QC samples; they may consist of any one of the four general categories of

samples discussed in preceding Section 3.1. QA and QC can be viewed respectively as 1) "a set of operating

principles that, if strictly followed during sample collection and analysis, will produce data of known and

defensible quality" and 2) "procedures or activities undertaken to ensure that the data meet appropriate

standards" (Wilson, 1995). Adherence to approved sampling methods, as discussed in this SOP, and

identification of QA/QC sampling needs during the planning stages of a project, are vital in the aforementioned

process. Following is a brief discussion of several different types of QA/QC samples that are employed during

soil sampling programs.

• Field duplicate samples - Soil samples that are collected from the same sample location as the

primary soil sample. Field duplicate soil samples often consist of adjacent sample sleeves within a

split-barrel sampler; such samples may be referred to as "co-located" samples. Hie field sample and

' its duplicate are analyzed as separate samples using the same analytical method(s); the results of

these analyses are used to assess project precision. Duplicate samples generally are assigned

fictitious sample numbers on the chain-of-custody record to shield their identity. Most agency

guidelines prescribe a duplicate sample frequency of at least one in ten samples (i.e., 10%)

• Rinsate (equipment) blanks - Aqueous samples that are collected by pouring deionized water over

freshly decontaminated soil sampling equipment, such as a split-barrel sampler. The laboratory

analysis of rinsate blanks helps assess the effectiveness of equipment decontamination procedures.

Agency guidelines for rinsate blank collection vary; collection of at least one rinsate blank per day

ofso.il sampling commonly is recommended (Wilson, 1995)

« OA split (laboratory) samples - A soil sample similar to a field duplicate sample but analyzed by a

different laboratory than the primary field sample. Split samples may be collected and relinquished

to regulatory personnel, private- or Federal-sector client representatives, or third-parties (attorneys,

other consultants, etc.) and are used to evaluate laboratory precision. The need for, and frequency

of QA split samples should be evaluated on a project-by-project basis

• Trip blank - A soil sample that typically consists of a glass sample container that has been filled with

a reference soil standard at the laboratory prior to sampling activities. The trip blank accompanies

Revision 1
16 December 1999 5 SOP-2



the sample containers during transport, collection, and storage and is analyzed to assess widespread

environmental contaminants that may not be associated with chemicals of potential concern at a site.

Soil trip blanks are not employed frequently during soil investigations; aqueous trip blanks are a

common component of groundwater sampling programs, however, and are discussed separately in

the SOP for groundwater sampling

• Field blank - A soil sample analogous to a trip blank except that the field blank is opened at the site

during the sampling activities. The need for, and frequency of soil field blanks and trip blanks should

be evaluated on a project-by-project basis.

During the planning phase of a project, attention must be paid to the QA/QC sampling requirements of the

involved regulatory agencies. For example, a soil sampling project located in the Los Angeles, California

metropolitan area might need to address the sampling requirements or guidelines of one or more of the

following agencies: I) Regional Water-Quality Control Board - Los Angeles Region, 2) Cal-EPA Department

of Toxic Substances Control, 3) Los Angeles City Fire Department, 4) Los Angeles Department of Public

Works, or 5) one of several local implementing agencies (LIAs) for the State Leaking Underground Storage

Tank (LUST) Program.

3.3 SAMPLING METHODS

3.3.1 Solid-Barrel Samplers

Solid-barrel samplers typically are 1 to 6 inches in diameter and 6 to 60 inches long. They usually are

constructed of steel or stainless steel and may be used with thin-walled liners that are placed within the sampler

barrel. Liners typically are constructed of brass, aluminum, stainless steel, or synthetic materials such as

polyvinyl chloride (PVC), polyethyleas tsrephthalate (PETG), or Teflon®. Selection of an appropriate liner

material must take into account the chemicals of concern and the proposed laboratory analyses (i.e., plastic

liners may not be appropriate where samples will be analyzed for VOCs or SVOCs).

3.3.2 Split-Barrel Samplers

Split-barrel samplers (also known as split-spoon samplers) are the most widely used sampler in environmental

investigations. Split-barrel samplers can be used with a wide variety of drilling methods and usually are

constructed of steel or stainless steel. They are cylindrical in shape and are split longitudinally, forming two

halves. Split-barrel samplers may be lined or unlined; as noted above, sample liners may be constructed of

brass, aluminum, stainless steel, or various synthetic materials. Split-barrel samplers generally are available

in 2-, 2.5-, 3-, 3.5-, and 4-inch outside diameters (OD); sampler lengths typically range from 12 to 60 inches.
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_, The 1 8-inch long split-barrel sampler is most commonly used. Three, 6-inch long liners generally are used with
j j
y this sampler.

Driving (hammering) is the most common method of collecting split-barrel soil samples. In most instances, a

140-pound drop hammer is used in accordance with American Society for Testing and Materials (ASTM)

, , Standard D 1 586-84. The hammer may either be above ground or located downhole. Samples are collected by

— driving the sampler into undisturbed soil beneath the bottom of the borehole. The number of hammer blows

(i.e., blow counts) are recorded for each 6 inch advance of the sampler. The density and consistency of the

subsurface soils can be estimated using the hammer weight, drop, and blow count.

If the sampler cannot be advanced 6 inches following a reasonable number of blows (usually about 50), sampler

~~ "refusal" is judged to have occurred and further sampling at that depth interval is terminated. If "auger refusal"

has not occurred, the borehole is advanced and another sample is collected.

— !'"- -•' - . • - - . r^--*:!
After the sample has been collected, and the split-barrel sampler has been retrieved, the sample barrel is opened

and the sample material is visually inspected and logged (see Section 4,0 for logging procedures). If the sample

volume is inadequate, additional sample material can be collected from the underlying depth interval.

~ If the soil sample is retained for VOC or SVOC analysis, the selected sample liner is checked to ensure that

a full sample was recovered, and covered with Teflon® tape and plastic end caps. In selecting sample material

-— • for testing, care should be taken to ensure that the retained material is representative of the sample interval, and

does not represent sloughed material. Sloughed material is most likely to be present near the top of the sampler

(or in the uppermost sample liner).

;..; 3.3.3 Thin-Walled (Shelby) Tube Samplers

the thin-walled tube (i.e., Shelby tube) sampler is a 30- or 36-inch long, thin-walled steel, aluminum, Brass,

or stainless steel tube equipped with a connector head. It is used in soft or clayey formations, where it provides

better sample recovery than a split-barrel sampler, or where relatively undisturbed samples are desired. The

most commonly used sampler has a 3-inch OD and is 30 inches long.

Thin-walled tube samplers typically are advanced by pressing the sampler or pushing without rotation. If the

tube cannot be advanced by pressing, it may become necessary to drive the sample with drill rods and hammers.

The tubes generally are allowed to stay in the hole 10 to 15 minutes to allow the buildup of skin friction prior

to removal. Prior to retrieval, the tube is rotated to separate it from the underlying soil. After retrieval, the

sample is inspected for adequate sample recovery. If sample recovery is inadequate, the sampling procedure

may need to be repeated.
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Following retrieval, the soil sample is described and recorded in the logbook and any disturbed soil material

is removed from the end of the tube. The thin-walled tube is capped with a non-reactive material, such as

Teflon® tape, for transport.

3.3.4 Continuous Split-Barrel Samplers

Continuous soil sampling can be performed with a specialized, 60-inch long, continuous split-barrel sampler

that is advanced during rotation and advancement of a hollow-stem auger drill bit. To begin continuous

sampling, the sampler is lowered into place at the base of the drill string using a wireline or drill rods. The

sampler barrel is locked into place such that it protrudes from the drill bit. As the bit is advanced, the sampler

is pressed into the formation. After the borehole has been advanced the full length of the sampler, the full

sampler is retrieved and an empty sampler is lowered downhole to repeat the sampling process.

3.4 EXCAVATION SAMPLING • - . v

Collection of soil samples from an excavation may be necessary in the following situations: an underground

storage tank has been removed; soil remediation by excavation and disposal is the chosen cleanup method;

entry into an excavation is not permitted due to health and safety concerns; or typical drilling and sampling

methods are incompatible with the known subsurface geology (e.g., underlying cobbles or boulders). Although

collection of soil samples from the bucket of a backhoe, excavator, or gradall is not the preferred method, it

sometimes may be the only option.

Collecting soil samples from the bucket of a backhoe almost always will result in a disturbed sample. Extra care

to minimize further disruption of the sample may include:

1) Collecting a large enough volume of the desired soil in the bucket of the backhoe

2) Carefully lifting the bucket to the surface, being sure not to shake the bucket

3) Scraping away any loose material from the desired sample location in the backhoe bucket

4) Collecting a sample by driving in a solid-barrel sampler as described in Section 3.3.1 from the less

disturbed soil located near the base of the bucket

5) Rapidly sealing and labeling the sample.
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4.0 SOIL LOGGING

The description of textural, compositional, and other physical properties of soil samples, and resultant sample

classification is an important skill in the field of environmental geology. The following logging procedures are

intended to promote accurate and consistent soil sample description and classification. These procedures

primarily are applicable to soil samples; bedrock logging is not included in this SOP due to the wider variation

in bedrock characteristics, the many well-established (but often conflicting) classification schemes for different

rock types, and the comparative infrequency with which bedrock logging is performed in environmental

investigations.

4.1 SOIL DESCRIPTION AND IDENTIFICATION (ASTM STANDARD D 2488-93)

ASTM Standard D 2488-93 ("Standard Practice for Description and Identification of Soils [Visual-Manual

Procedure]; ASTM, 1993) provides a standardized means of describing and classifying soil samples in the field.

Based on observed sample characteristics, the standard also provides a flow chart for "identifying" the soil

(i.e., the sample is assigned a Unified Soil Classification System [USCS] soil group name and symbol). With

the exceptions noted below, and with the exception of project-specific requirements, ASTM Standard 2488-93

should be followed during environmental field investigations.

Application of the standard begins with the collection of a representative soil sample of sufficient volume and

weight in the field. For example, the standard specifies that a soil sample with a maximum particle size

equivalent to a No. 4 sieve should weight more than 100 g. The following descriptive informatiori should be

recorded, where applicable:

• Particle shape and angularity

• Color (a Munsell@^efep%ksft=f€rSA, 1991] should be used instead of the generalized approach
presented in the ASTM standard)

• - Odor

• Moisture

• HC1 reaction

• Consistency

• Cementation

• Structure

• Range of particle sizes

• Maximum particle size

• Hardness

• Additional descriptive information, as warranted
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Following the initial description, the soil should be categorized as "fine grained," if it contains 50% or more

fines, or "coarse grained," if it contains less than 50% fines (fines are defined as silt- and clay-sized particles).

For samples falling into the fine grained soil category (as described above), a series of easily-performed manual

tests for dry strength, dilatancy, toughness, and plasticity are applied. The test results, along with the

aforementioned descriptive information, are used to assign an appropriate USCS soil name. Coarse grained soil

samples are named based on the descriptive information and the identification flow chart presented in the

standard. The various USCS soil group names and symbols are summarized below:

Fine grained soils:

• CL - Lean clay

• ML - Silt

• CH - Fat clay

- .! • MH - Elastic silt . .•;, .n

• OL/OH - Organic soils

Coarse grained soils:

• GW - Well-graded gravel

• GP - Poorly graded gravel

• GM - Silty gravel

• GC - Clayey gravel

• SW - Well-graded sand

• SP - Poorly graded sand

• SM - Silty sand

-SC.- Clayey sand

A copy of ASTM Standard D 2488-93 is attached to this SOP for reference (Attachment A).

4.2 M/B&A BORING LOG

Federal (USEPA, 1991) and State (DISC, 1995) guidelines for environmental investigations require the

preparation of graphic boring logs that document field observations noted during drilling and sampling. To

facilitate the recording of accurate and complete field observations, and to ensure a consistent work product,

M/B&A has developed a standard boring log format, a copy of which is presented as Attachment B. The log

is divided into two principal parts, a header at the top of the log, and the main body of the log. The header is

used to record information such as project name and number, site address, date, drilling and sampling methods,

surveyed location/elevation, etc. The main body of the log is used to record information such as sample
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descriptions, blow counts, sample recovery, depth, headspace screening, observed and inferred contacts

between soil units, samples retained for laboratory analysis, etc.

Project-specific requirements and/or local agency requirements could require minor modification of the

"standard" log format. Significant departures from the standard boring log format, however, should be made

only after consultation with the Director of Geologic Services and the irtvplved Project Manager.
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ATTACHMENT A

ASTM STANDARD D 2488-93



*
Designation: D 2488 - 93

Standard Practice for
Description and identification of Soils (Visual-Manual
Procedure)1

This standard U issued under the fixed designation D 1488; the number immediately following (he designation indicates the year of
original adoption or, in the case of revision, the year of last revision, A number in parentheses indicates the year of last reapproval. A
superscript epsilon («) indicates an editorial change since the Ust revision or reapproval.

This standard has been approved fa uit by agencies of the Department of Defense. Consult the DoD Index of Specifications and
Standards Jor the specific )<ear of issue which hat been adopted by the Department of Defense.

I. Scope
1.1 This practice covers procedures for the description of

soils For engineering purposes.
1.2 This practice also describes a procedure for identifying

soils, at the option of the user, based on the classification
system described in Test Method D 2487. The identification
is based on visual examination and manual tests. It must be
clearly stated in reporting an identification that it is based on
visual-manual procedures.

1.2.1 When precise classification of soils for engineering
purposes is required, the procedures prescribed in Test
Method D 2487 shall be used.

1.2.2 In this practice, the identification portion assigning
a group symbol and name is limited to soil particles smaller
than 3 in. (75 mm).

1.2.3 The identification portion of this practice is limited
to naturally occurring soils (disturbed and undisturbed).

NOTE 1—This practice may be used as a descriptive system applied
to such materials as shale, dayslone, ih-rlls, crushed rock, etc (Sec
Appendix X2).

1.3 The descriptive information in this practice may be
used with other soil classification systems or for materials
other than naturally occurring soils.

1.4 This standard does not purport to address all of (he
safely problems, if any. associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine (he applica-
bility of regulatory limitations prior to use. For specific
precautionary statements sec Section 8.

1.5 The values staled in inch-pound units are to be
regarded as the standard.

2, Referenced Documents

2.1 ASTM Standards:
D 653 Terminology Relating to Soil, Rock, and Contained

Fluids2

D1452 Practice for Soil Investigation and Sampling by
Auger Borings2

D 1586 Test Method for Penetration Test and Split-Barrel
Sampling of Soils2

1 This practice is under the jurisdiction of ASTM Committee D-18 on Soil and
Rock and is the direct responsibility of Subcommittee 0(8.07 on Identification
and Classification of Soils.

Current edition approved Sept. 15,1993. Published November 1993. Originally
published « D 2488 - W T, Last previous edition D 2488 - 90.

1 Annual Book of ASTM Standard, Vo) W.08

D 1587 Practice for Thin-Walled Tube Sampling of Soils3

D2113 Practice for Diamond Core Drilling for Site
Investigation2

D 2487 Classification of Soils for Engineering Purposes
(Unified Soil Classification System)2

D 4083 Practice for Description of Frozen Soils (Visual-
Manual Procedure)2

3. Terminology
3.1 Definitions:
3.1.1 Except as listed below, all definitions are in accor-

dance with Terminology D 653.
NOTE 2—For particles retained on a 3-in. (75-mm) US standard

sieve, the following definitions are suggested:
Cobbles—particles of rock that will pass a 12-in. (300-mm) square

opening and be retained on a 3-in. (75-mm) sieve, and
Bauldtrs—partides of rock that will not pass a 12-in. (300-mrn)

square opening.

3.1.1.2 day—soil passing a No. 200 (75-nm) sieve that
can be made to exhibit plasticity (putty-like properties)
within a range of water contents, and that exhibits consider-
able strength when air-dry. For classification, a clay is a
fine-grained soil, or the fine-grained portion of a soil, with'a
plasticity index equal to or greater than 4, and the plot of
plasticity index versus liquid limit falls on or above the "A"
line (see Fig. 3 of Test Method D 2487).

3.1 A3 gravel—particles of rock that will pass a 3-in.
(75-mm) sieve and be retained on a No. 4 (4.75-mm) sieve
with the following subdivisions:

coarse—passes a 3-in. (75-mm) sieve and is retained on a
V«-in. (19-mm) sieve.

fine—passes a JA-in, (19-mm) sieve and is retained on a
No. 4 (4.75-mm) sieve.

3.1.1.4 organic clay—a clay with sufficient organic con-
tent to influence the soil properties. For classification, an
organic clay is a soil that would be classified as a clay, except
that its liquid limit value after oven drying is less than 75 %
of its liquid limit value before oven drying.

3.1.1.5 organic silt—a silt with sufficient organic content
to influence the soil properties. For classification, an organic
silt is a soil that would be classified as a silt except that its
liquid limit value after oven drying is less than 75 % of its
liquid limit value before oven drying.

3.1.1.6 peal—a soil composed primarily of vegetable tissue
in various stages of decomposition usually with an organic
odor, a dark brown to black color, a spongy consistency, and a
texture ranging from fibrous to amorphous.

3.1.1.7 sand—particles of rock that will pass a No. 4
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GROUP SYMBOL GROyPNAME
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ML

r
i
i

CH

<jo% (Hu« NO. zog •*=:

£30%pUuNo.200<

• >30% p(u« No. 200 -<:

•>30%p(utNo.200^c;

•>30%p<utNo.200-=C:

•*£*:=

^*^ 15.5SX o(w« Nn ?ftfl

""̂ ~~^ ̂  »«rv( ^Y nr*i/»f .-

^^*^ -̂> *L urvl <^M nriir*! -

^^^*-%W»d<%ff«W<
i k. HflfTV •r«n*r .. ,

*̂*̂ ^HK,V1«;̂  nrm*+i

te- Y ••nH SM flrjv*!

~~~~-*- % t«xl<% jr ««l —

__ ^ « «Mw4 *>^ OfBvel

"~~~-*-XMr»d<%gf«r«( —

"̂ *̂ *~^ ''M'lV AJ-»M*I

*- X »od <X »r«vei —

^"^^"^fcfcSITV nr«««l

fc-^IS* r*nd.

~"~— *-MS%Mivl

f UMncuy
>• L««n «4«y whh und

— >• L*«i eUy wWi gr*v«(

>- Silt Wltf) MfK)

+- Silt with 8f«v«(

ta r*r»**+\i\! •!!*

^f «t cUy with wind
^ F«t cUy with gr*ve(

»- Static lilt with Mod
>- EUrtk tilt whh grtv«(

to- Grav«t1v <Uttic tilt wrth und

MH

NOTE—Percentages are based on estimating amounts of fines, sand, and gravel to the nearest 5 X.
FK5. 1a Flow Chart (or Identifying Inorganic Fine-Grained Soil (50 % or more fines)

(4.75-mm) sieve and be retained on a No. 200 (75-um) sieve
witii ihe following subdivisions:

coarse—passes a No. 4 (4.75-mm) sieve and is retained on
a No. 10 (2.00-mm) sieve.

medium—passes a No. 10 (2.00-mm) sieve and is retained
on a No. 40 (425-um) sieve.

fine—passes a No, 40 (425-um) sieve and is retained on a
No. 200 (75-um) sieve.

3.1,1,8 silt—soil passing a No. 2061T$^mrsieve that is
,nonplastic or very slightly plastic and that exhibits little or no
strength when air dry. For classification, a silt is a fine-
grained soil, or the fine-grained portion of a sou, with a
plasticity index less than 4, or the plot of plasticity index

. versus liquid limit falls below the "A" line (see Fig. 3 of Test
, Method D 2487).

4. Summary of Practice
4.1 Using visual examination and simpb manual tests,

this practice, gives standardized criteria and procedures for
describing and identifying soils.

4.2 The soil can be given an identification by assigning a
group symbols) and name. The flow charts, Figs, la and Ib
for fiEC-grained soils, and Fig. 2, for coarse-graiped soils, can
be used to assign the appropriate group syinbol(s) and name.
!f the soil has properties which do not distinctly place it into
a specific group, borderline symbols' may be used, see
Appendix X3. ' .

NOTE 3—It is suggested that a distinction be made between dual
symbols and barderline symbols. • • •

Dual Symbol—A dual symbol is two symbols separated by a hyphen,
for example, GP-GM, SW-SC, CL-ML used to indicate that the soil has
been identified as having the properties oft classification in accordance
with Test Method D2487 where two symbols are required. Two
symbols are required when the soil has between 5 and 12% fines or

GROUP SYMBOL GROUP

Ko. *

•1,

OL/OH

<30% ptyt No. 200 •

£SOX plut No, 200 •

16-26* plut No. 200

r: % tend £% fri*«<

-«•" Off«nlc »oH wKh Mod
OffMle 1041 wrth |fiv«l

+• fendy orffMicMil •,
body organic toll with |r<v«l

:' Wore—^orotrrlages wa b««d on esttnatina •mounts of floes, und, and fliwel to «h« n««fMt 6 X,
FrGL 1b Flow Chart for Identifying Organic Firm-Grains! BoH {SO % or moro ficwt)

*• GriwNv' or»«ntc WH with Mod
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GROUP SYMBOL GROUP NAME

GW-GM

GW-GC

GP-GM

GP-GC

lio«i-CL »f CH

li<vn>ML «• MN foody f«f*J *r«
f »ofty trxM |f»rf»l wHS f l f *
Poorly §f >4«d t<^v^ with ctty
foody ft«i«d »<tT«( wftd cUy tnd UM

CUyvy ffcvvt wfth Mnd

W«fl-tnd«l und whh (r

SW-SM

SW-SC

SP-SM

SP-SC

fiwMLorMH

finw-CLofCH
W«ll-r.d«<l Mod whh i«t ind tm<<

f hvo-Wt « MH

fiiwt-CL of CH

Silty wnd
Silty Mnd with >nr<(

SAND

foarty r***J •««<» whd »«t »wJ t<"«<
foody trtdtd t*nd wftti cUy
Poorly frtd^d wnd with cUy »nd fctvif

CUy^Y und with ff*^

NOTE—Percentages are based on estimating amounts o( fines, sand, and gravel to the nearest 5 X.

FIG. 2 Flow Chart (or Identifying Coarse-Grained SoUs (less than 50 X fines)

when the liquid limit and plasticity index values plot in the CL-ML area
of the plasticity chart

Borderline Symbol—A borderline symbol is two symbols separated
by a slash, for example, CL/CH, GM/SM, CL/ML. A borderline symbol
should be used to indicate that the soil has been identified as having
properties that do not distinctly place the soil into a specific group {see
Appendix X3).

5. Significance and Use
-5;t- TCeir.d$scnptive information required in this practice

can be used to describe a soil to aid in the evaluation of its
significant properties for engineering use.

5,2 The descriptive information required in this practice
should he used to supplement the classification of a soil as
determined by Test Method D 2487.

5.3. This practice may be used in identifying soils using the
classification group symbols and names as prescribed in Test
Method D 2487. Since the names and symbols used in this
practice to identify the soils are the same as those used in
Test Method D 2487, it shall be clearly stated in reports and
all other appropriate documents, that the classification
symbol and name are based on visual-manual procedures.

5.4 This practice is to be used not only for identification
of soils -in the field, .but also in the office, laboratory, or
wherever soil samples are inspected and described.

5.5 This practice has particular value in grouping similar
soil samples so that only a minimum number of laboratory
tests need be run for positive soil classification.

NOTE 4—The ability to describe and identify soils correctly is learned
more readily under the guidance of experienced personnel, but it may
also be acquired systematically by comparing numerical laboratory test

results for typical soils of each type with their visual and manual
characteristics.

5.6 Wiien describing and identifying soil samples from a
given boring, test pit, or group of borings or. pits, it is not
necessary to follow all of the procedures in this practice foe
every sample. Soils which appear to be similar can be
grouped together, one sample completely described and
identified with the others referred to as similar based on
performing only a few of the descriptive and identification
procedures described in this practice. *#-s==^ ;*«~^ .̂ „

5.7 This practice, may be used in '
Practice D 4083 when working with frozen7 soils.

6, Apparatus
6.1 Required Apparatus:
6.1.1 Pocket Knife or Smalt Spatula.
6.2 Useful A uxiliary Apparatus:
6.2.1 Small Test Tube and Stopper (or jar with a lid).
6.2.2 Small Hand Lens.

7. Reagents .
.7.1 Purity of Water—Unless otherwise indicated, refer-

ences to water shall be understood to mean water from a city
water supply or natural source, including non-potable water.

7.2 Hydrochloric Acid—A small bottle of dilute hydro-
chloric acid, HC1, one part HCl (10 AT) to three parts water
(This reagent is optional for use with this practice). See
Section 8.
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(c) Subrouoded •;,., • (d) Subtngular
FK5. 3 Typteal Angularity of Bulky Grains

T

1

f«^

ST

8. Safety Precautions
8.1 When preparing the dilute Hd solution of one part

•concentrated hydrochloric acid (10 N) to three parts of
distilled water, slowly add acid into water following necessary
safety precautions. Handle with caution and store safely. If
solution comes into contact with the skin, rinse thoroughly

'th water.
**"8.2 Caution—Do not add water to acid.

9, .Sampling
9.1 The sample shall be considered to be representative of

the stratum from which it was obtained by an appropriate,
accepted, or standard procedure.

NOTE 5—Preferably, the sampling procedure should be identified as
laving been conducted in accordance with Practices D 1452, D 1587, or
D 2113, or Method D1586.

jt. 9.2 The sample shall be carefully identified as tb origin.
; • NOTE 6—Remarks as to the origin -may take the form of a boring
aumber -and sample number in conjunction with a job number, a
twtogic stratum, a pedologic horizon or a location description whh
Rspect to a permanent monument, a grid system or:a station number
tad. offset with respect to a stated centeriine and a depth or elevation.

9.3 For accurate description and identification, the min-
imum amount of the specimen to be examined shall be in

* TABLE 1 Criteria for Describing Angularity of Coarse-Grained
_ Particles (see Fig. 3)

,il_ Description -Criteria '

accordance with the following schedule:

Angular Particles have sharp edges and relatively plane sides with
unpotehed surfaces

' Subangular Particles are slmlar to angular description but have
rounded edges

' Subrounded Particles have nearly plane tides but have wel-rounded
oomers and edges

_ Bounded Particles have smoothly curved tides and no edges

Maximum Particle Size,
Sieve Opening

Minimum Specimen Size,
Dry Weight

4.75 mm (No. 4) 100 ((0.25 tb)
9.5 mm (Vt in.) 200 ((05 to
19.0 mm (% in.) 1.0 kg (23 Ib)
3U mm (IVVln.) 8.0 kg (18 tb)
75.0 mm (3 in.) .. - 60.0 kg (132 Ib)

NOTE 7—If random 'isokteo. particles arc encountered that are
significantly larger than the particles in the soil matrix, the soil matrix
can be accurately described and identified in accordance with the
proceeding schedule.

9.4 If the field sample or specimen being examined is
smaller than the minimum recommended amount, the
report shall include an appropriate remark.

10. Descrig||̂ _̂ flir̂ !Sfla for^Soib
10.1 Angtilarity^D^cd^i the angularity of. the sand

(coarse sizes only), gravel, cobbles, and boulders, as angular,
subangular, subrounded, or rounded in accordance with the
criteria in Table 1 and Fig. 3. A range of angularity may be
stated, such as: subrounded to rounded.

10.2 Shape—Describe.the shape of the.gravel,'cobbles,
and boulders as flat, elongated, or flat and elongated if they
meet the criteria in fable 2 and Fig. 4. Otherwise, do not
mention the shape. Indicate the fraction of the particles that
have the shape, such as: one-third of the gravel particles are
f la t - ' ' ' • ' • ' ; : ' " ' ' . * '

10.3 Color—Describe the color. Color is an important
property in identifying organic;soils, and within a given

TABLE 2 Criteria for Describing Partide-Shapa (see Fig. 4),

The particle shape thai be described as fotows when length, width, and
thickness refer to the greatest, Marmedtate, and least otnensfons of a particle,
respectfvefy. • • •

Rat Particles with wtdth/thk*r»ess > 3
Elongated Partctes with tength/wWth > 3
Rat and elongated Particles meet criteria lor both Hat and elongated.
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PARTICLE SHAPE

W=WIDTH
T^THICKNESS
L-LENGTH

FLAT: W/T>3
ELONGATED: L/W >3
FLAT AND ELONGATED:

-meets both criteria
FIG. 4 Criteria for Particle Shape

TABLE 3 Criteria for Describing Moisture Condition

Description

Dry
Moist
Wet

Criteria

Absence of moisture, dusty, dry to the touch
Damp but no vteibto water
Visible free water, usuafly sol ts below water table

locality it may also be useful in identifying-saatsaais of
similar geologic origin. If the sample.contains layers or
patches of varying colors, this shall be noted and all
representative colors shall be described. The color shall be
described for moist samples. If the color represents a <lry
condition, this shall be stated in the. report.

10.4 Odor—Describe the odor, if organic or.unusual. Soils
containing a significant amount of organic material usually
have a distinctive odor of decaying vegetation. This is
especially apparent in fresh samples, but if the samples are
dried, the odor may often be revived by heating a moistened
sample. If the odor is unusual (petroleum product, chemical,
and the like), it shall be ..described.

10.5 Moisture Condition—Describe the moisture condi-
tion as dry, moist, or wet, in accordance with the criteria in
Tablcl '

10.6 HCl Reaction—Describe the reaction with Hd as
none, weak, or strong, in accordance with the critcra in
Table 4. Since calcium carbonate is a common cementing
agent, a report of its presence on the basis of the reaction
with dilute hydrochloric acid is important

TABLE 4 Criteria (<x Describing the Reaction With HCt
Description Criteria "̂-

No vfefcle reaction "~~~~
Some reaction, with bubbles torrrthj slowly
Violent reaction. wKh bubbles fonrtog Immediatdy

None
Weak
Strong

TABLE 5 Criteria (or Describing Consistency

Description

Very soft
Soft
Firm
Hard
Very hard

Criteria

Thumb vJI penetrate sol more than 1 1n. (25 mm) ~~~~
Thumb w» penetrate sol about 1 1n. (25 mm)
Thumb v* Indent sol about V, In. (6 mm)
Thumb w* not indent sol but readily Indented with thutubrai
Thumbnal wit not Indent soi

10.7 Consistency—For intact fine-grained soil, describe
the consistency as very soft, soft, firm, hard, or very hard, in
accordance with the criteria in Table 5. This observation is
inappropriate for. soils with significant amounts of gravel.

10.8 Cementation—Describe the cementation of intact
coarse-grained soils as weak, moderate, or strong, in accord-
ance with the criteria in Table 6.

10.9 Structure—Describe ,the structure of intact soils in
accordance with the criteria in Table 7.

10.10 Range of Particle Sizes—For gravel and sand com-
ponents, describe the range of particle sizes within each
component as defined in 3.1.2 and 3.1.6. For example, about
20 % fine to coarse gravel, about 40 % fine to coarse sand.

"10.11 Maximum Particle Size—Describe the .maximum
particle size found in the sample in accordance with the
following information:

(0.11.1 Sand Size—If the maximum particle size is a
sand size, describe as fine, medium, or coarse as defined in
3.1.6. For example; maximum particle size, medium sand.

10.11.2 Gravel Size—If the maximum particle size is i
gravel size, describe the maximum particle size as the
smallest sieve opening that the particle will pass. For
example, maximum particle size, I Vi in. (will pass a 1 te-in.
square opening but not a 3/<4n. square opening).

10.11.3 Cobble or Boulder Size—If .the maximum particle
size is a cobble .or boulder size, describe the maximum
dimension of the largest particle. For example: maximum
dimension, 18 in. (450 mm).

10.12 Hardness—Describe the hardness of coarse sand
and larger particles as hard, or state what happens when the
particles are hit by a hammer, for example, -gravel-size
particles fracture with considerable- hammer blow,- some
gravel-size particles crumble with hammer blow. "Hard"
means particles do not crack, fracture, or crumble under a
hammer blow. : - . • • • . - . . • •

10.13 Additional comments shall be noted, such as th«
presence of roots or root holes, difficulty in drilling or
augering hole, caving of trench or .hole, or jthe presence of
mica.

10.14 A local or commercial name or a geologic interprc-
*,

TABLE ti Criteria tor Describing Cementation

Description Criteria

C
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Weak Crumbles or breaks wWihandBns or Rttellnger pressure
Moderate Crumbte* or breaks with considerable finger pressure
Strong Wi not crumble or break vrfttfinjer pressure
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TABLE 7 Criteria (or Describing Structure _
"Ascription _ ' _ Criteria _

d Alternating layers of varying material or ootor with layers at
least 6 mm thick; not* thickness

Alternating layers of varying material or color wttrt the
layers less than 6 mm thick; note thickness

Breaks along definite planes of fracture wtth Rtte
resistance to fracturing

Fracture planes appear polished or.gtossy. sometimes
striated

Cohesrve sod that can be broken down Info small angular
lumps which resist further breakdown

•• Inclusion of small pockets of different soils, such as small
lenses of send scattered through a mass of day; note
thickness

iomogeneoos _ Same ootor and appearance throughout _
. _p. i

ation of the soil, or both, may be added if identified as such.
10.15 A classification or identification of the soil in

accordance with other classification systems may be added if
identified as such.

J J. Identification of Peat
> I I.I A sample composed primarily of vegetable tissue in
Various stages of decomposition that has a fibrous to
amorphous texture, usually a dark brown to black color, and

~an organic odor, shall be designated as a highly organic soil
and shall be identified as peat, PT, and not subjected to the
identification procedures described hereafter.

12. Preparation for Identification
'2.1 The soil identification portion of this practice is.

,,̂ -d on the portion of the soil sample that will pass a 3-in.
l/5-mm) sieve. The larger than 3-in. (75-mm) particles must
be removed, manually, for a loose sample, or mentally, for
an intact sample before classifying the soil.

122 Estimate and note the percentage of cobbles and the
percentage of boulders. Performed visually, these estimates
will be on the basis of volume percentage.

NOTE 8 — Since the percentages of the particle-size distribution in
Test Method D 2487 are by dry weight, and the estimates of percentages
for ̂ vel,alSno?lnrMe^ in «his practice' are by dry weight, it is
recommen&d-ttist-tSie report state that the percentages of cobbles and
boulders are by volume,

'̂•12.3 Of the fraction of the soil smaller than 3 in. (75 mm),
estimate and note the percentage, by dry weight, of the
fcravel, sand, and. fines (see Appendix X4 for suggested
procedures). :' ' .

NOTE 9 — Since the particle-sire components appear visually on the
b*sis of .volume, .considerable experience is required to estimate the
Percentages on the basis of dry weight Frequent comparisons with
Wwratory particle-size analyses should be made.

12.3.1 The percentages shall ^estimated to .the closest
5 95. The percentag^" ofgravel, sancl, and fines must add up
to 100%. -

12.3.2 If one of the components is present but not in
wfficient quantity to be considered 5 % of the smaller than
3-in. (75-mm) portion, indicate its presence by the term

__ I f?K*,..for example, trace of fines. A trace is not to be
""j Considered in the total of 100 % for the components.

3. Preliminary Identification
•13.1 The soil is fine grained if it contains 50 % or more

fines. Follow the procedures for identifying fine-grained soils
of Section 14.

13.2 The soil is coarse grained if It contains less than 50 %
fines. Follow the procedures for identifying coarse-grained
soils of Section 15.

14. Procedure for Identifying Fine-Grained Soils
14.1 Select a representative sample of the material for

examination. Remove particles larger than the No. 40 sieve .
(medium sand and larger) until a specimen equivalent to*
about a handful of material is available. Use this specimen
for performing the dry strength, dilatancy, and toughness
tests.

14.2 Dry Strength:
14.2.1 From the specimen, select enough material to mold

into a ball about 1 in. (25 mm) in diameter. Mold the
material until it has the consistency of putty, adding water if
necessary.

14.2.2 From the molded material, make at least three test
specimens. A test specimen shall be a ball of material about
'/2 in. (12 mm) in diameter. Allow the test specimens to dry
in air, or sun, or by artificial means, as long as the
temperature does not exceed 60*C

14.2.3 If the test specimen contains natural dry lumps,
those that are about '/i in. (12 mm) in diameter may be used
in place of the molded balk.

NOTE 10—The process of molding and drying usually produces
higher strengths than are found in natural dry lumps of soil.

14.2.4 Test the strength of the dry balls or lumps by
crushing between the fingers. Note the strength as none, low,
medium, high, or very high in accorance with the criteria in
Table 8. If natural dry lumps are used, do not use the results
of any of the lumps that are found to contain particles of
coarse sand.

14.2.5 The presence of high-strength water-soluble ce-
menting materials, such as calcium carbonate, may cause
exceptionally high dry strengths. The presence of calcium
carbonate can usually be detected from the intensity of the
reaction with dilute hydrochloric acid (see 10.6).

14.3 Dilatancy: :
14.3.1 From the specimen, select e

into a ball about '/i in. (12 mm) in diameter. Mold the
material, adding water if necessary, until it has a soft, but not
sticky, consistency. . . . - . . - •

14.3.2 Smooth the soil ball in the palm of one hand with
the blade of a knife or small spatula. Shake horizontally,
striking the side of the hand vigorously against the other
hand several times. Note the reaction of water appearing on

TABLE B Criteria (or Describing Dry Strength

Description Criteria
None The dry specimen crumbles Into powder with mere pressure"

- o<handing • • • . . .
Low The dry specimen crumbles Into powder with some finger

pressure •• •• • • .
Medium The dry specimen breaks tnto pieces or crumWes wtth

considerable finger pressure
High The dry specimen cannot be broken wtth finger pressure.

Specimen wM break Into pieces between thumb «nd a hard
surface

Very high The dry specimen cannot be broken between the thumb and a
hard surf ace
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TABLE 8 Criteria tor Describing Dilatancy
:; r>-»ct\ Criteria •
~& No vbtte change In the spedmen
Stow Water appears slowly on the surface of the specimen during

snaking and does not Disappear or disappears slowly upon
squeezing

Water appears qutddy on the surface of the specimen during
shaking and disappears quWdy upon squeezing ^

TABLE 10 Criteria for Describing Toughness
Description Criteria

' ow Only slight pressure Is required to rod the thread near the
plastic Srnrt. The thread and the lump are weak and soft

_ted*jm Medium pressure Is required to roll the thread to near the
plastic limit. The thread and the lump have medium stiffness

High Considerable pressure Is required to roll the thread to near the
plastic Emit. The thread and the lump have very high
stiffness

tie surface of the soil. Squeeze the sample by closing the
ta^ I or pinching the soil between the fingers, and note the
eauion as none, slow, or rapid in accordance with the
riteria in Table 9. The reaction is the speed with which
vj T appears while shaking, and disappears while squeezing.

_J.4 Toughness:
14.4.1 Following the completion of the dilatancy test, the

te^« specimen is shaped into an elongated pat and rolled by
te 4 on a smooth surface or between the palms into a thread
it~ut l/k in. (3 urn) in diameter. (If the sample is too wet to
roll easily, it should be spread into a thin layer and allowed
tc " Mme water by evaporation.) Fold the sample threads
at "T^feU repeatedly until the thread crumbles at a diameter
of about Vs in. The thread will crumble at a diameter of Vs
in. when the soil is near the plastic limit. Note the pressure
ri aired to roll the thread near the plastic limit Also, note
tL_ strength of the thread. After the thread crumbles, the
pieces should be lumped together and kneaded until the
lr~ip crumbles. Note the toughness of the material during
k ading.

, ~»44.2 Describe the toughness of the thread and lump as
low, medium, or high in accordance with.the criteria in
fjtelO.

__14.5. Plasticity—On the basis of observations made during
the tpughness test, describe the plasticity of the material in
*<vx>rdancc with the criteria given in Table 11.

14.6 Decide whether the soil is an inorganic or an organic
Lue-grained soil (see 14.8). If .inorganic, follow the steps
given in 14.7.

14.7 Identification of Inorganic Fine-Grained Soils:

~^ TABLE 11 Criteria for Describing Plasticity
Description Criteria
Nooptastic A VWn. (3-mm) thread cannot be rolled at any water content
tow The thread can barely be rolled and the lump cannot be

i • formed when drier than the plastic SmH
MecSum The thread Is easy lo red and not much time Is required to

reach the ptasfts (mtt The thread cannot be reroded after
reaching the plastic (mK. The lump crumbles when drier
than (he ptaslfc Krnft

jn It takes considerable ttne roUng and kneading to reach the
plastic Srrtt. The thread can be reroled several times after
reaching the plastic In*. The lump can be formed without
crumblinfl when drier than the plastic ImH

14.7.1 Identify the soil as a lean clay, CL, if the soil
medium to high dry strength, no or slow dilatancy,';
medium toughness and plasticity (see Table 12).

14.7.2 Identify the soil as a. fat clay, CH, if the soil
high to very high dry strength; no dilatancy, and
toughness and plasticity (see Table 12).

14.7.3 Identify the soil as a silt, ML, if the soil has no to
low dry strength, slow lo rapid dilatancy, and low toughness
and plasticity, or is nonplastl^see Table 12).

14.7.4 Identify the soil as an elastic sill, MH, if the soil hajr
low to medium dry strength, no to slow dilatancy, and low to
medium toughness and plasticity (see Table 12).

NOTE H—These properties are similar to those for a lean c
However, the silt will dry quickly ori the hand and have a smooth, si
feel when dry. Some soils that would classify as MH in accordance VfttiJ
the criteria in Test Method D 2487 are visually difficult to distinguish
from lean clays, CL. It may be necessary to perform laboratory i
for proper identification.

14.8 Identification of Organic Fine-Grained Soils:
14.8.1 Identify the soil as an organic soil, OL/OH, if the5

soil contains enough organic particles to influence the soil'
properties. Organic soils usually have a dark brown to blade
color and may have an organic odor. Often, organic soils wfll<
change color, for example, black to brown, when exposed.tq
the air. Some organic soils.will lighten in color significatrtlf
when air dried. Organic soils normally will not have a
toughness or plasticity. The thread for the toughness test wiflij
be spongy.

NOTE 12—In some cases, through practice and experience, it mayiifel
possible to further identify the organic soils as organic silts or organ*!
clays, OL or OH. Correlations between the dilatancy, dry. strength; F
toughness tests, and laboratory tests can be made to identify organicsoil$:J
in certain deposits of similar materials of known geologic origin.

14.9 If the soil is estimated to have 15 to 25 % sand or
gravel, or both,, the words "with sand" or "with graveTi
(whichever is more predominant) shall be added to.the group'
name. For example: "lean clay with sand, CL" or "silt wjtfi'
gravel, ML" (see Figs, la and Ib). If the percentage of sand is
equal to the percentage of gravel, use "with sand," ,T.

14.10 If the soil isj^mated to have 30 % or more sand or.
gravel, or both, tSe?wor3f 3r«nH|fi^or "gravelly" shall be;
added to the group'1iamer7Cdd"the word ?sandy" if thert,
appears to be more sand than.graveL Add-the word
"gravelly" if there appears to be more gravel than sand.'.
example: "sandy lean clay, CL", "gravelly fat clay, CH", ofj
"sandy silt, ML" (see Figs, la and Ib). If the percentage.of
sand is equal to the percent of gravel, use "sandy."

15. Procedure for Identifying Coarse-Grained Soils (CoM
tains less than 50 % fines) . ' '> r l j

15.1 The soil is a gravel if the percentage of gravel i
estimated to be more than the percentage of sand. /

TABLE 12 Identification of Inorganic Fine-Grained Soils from
Manual'Tests . '

Sol
Symbol

Mt

Ct
MH
CH

Dry Strength

None to low

Medumtohlgh
Low to medium
High to very Ngh

•Dilatancy '•'

Stow to rapid

None to slow
None to slow
None

•• Toughness
-^

. Low or thread cannot '̂
• formed ' ' •
Medium
Low to medium

. Wgh .
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I The soil is a sand if the percentage of gravel is
ite to be equal to or less than the percentage of sand.
\ 1 r soil is a clean gravel or clean sand if the
itaj^ . fines is estimated to be 5 % or less.
J.1 identify the soil as a well-graded gravel, GW, or as
•gr led sand, SW, if it has a wide range of particle sizes
abwntial amounts of the intermediate particle sizes.
J.2 Identify the soil as a poorly graded gravel, GP, or as
rfy raded sand, SP, if it consists predominantly of one
ini >rmly graded), or it has a wide range of sizes with
intermediate sizes obviously missing (gap or skip

d).
4 ' ic soil is either a gravel with fines or a sand with
if'._« percentage of fines is estimated to be 15 % or

4.1 Identify the soil as a clayey gravel, GC, or a clayey
S , if the fines are clayey,as determined by the

du~s in Section 14. '
4.2 Identify the .soil as a silty gravel, GM, or a silly

S* t, if the fines are silty as determined by the
sdii s in Section 14. •
5 ir the soil is estimated to .contajn 10 % fines, give the
i dual identification using two group symbols.
,5. i The first group symbol shall correspond to a clean
a.<_;sand (GW, GP, SW, SP) and the second symbol
correspond to a gravel or sand with fines (GC, GM, SC,

.5.; The group name shall correspond to the first group
x>l «-Ius the words ""with clay" or "with silt" to indicate
plasticity characteristics of the fines. For example:
l-gr " i gravel with clay, GW-GC" or "poorly graded
w ^tt, SP-SM" (see Fig. 2).

i.6 ia" the specimen is predominantly sand or gravel but
ains an estimatca 15 % or more of the other coarse-
jefj. .onstituent, the words "with gravel" or "with sand"
,.b_added to the group name. For example: "poorly
cd gravel with sand, GP" or "clayey sand with gravel,
(seeFig. 2).
i.7: Tthe field sample contains any cobbles or boulders,
K)tL^ the words "with cobbles" or "with cobbles..JindL
ider§" shall be. added to the group name. For
y g—vel with cobbles, GM."

Revert
5.1 The report shall include the information as to origin,
tin; terns indicated in Table 13.
OTE-»3—Example: Clayey Gravel with Sand and Cobbles, GC—
at SO % fine to coarse, subrounded to subangular gravel; about 30 %
to -oarsc, subrounded sand;-about 20% fines with medium

ick" high dry strength, no dilatancy, medium toughness; weak

TABLE 13 Checklist for Description of Soils
1. Group name
2. Group symbol
3. Percent of cobbles or boulders, or both (by volume)
4. Percent of gravel, sand, or fines, or tf three (by dry weight)
5. .Parttde-efze range:

Gravel—fine, coarse
Sand—fine, medium, coarse

6. Particle angularity, angular, subangular, subrounded, rounded
7. Particle shape: (if appropriate) flat, elongated, flat end elongated
6. Maximum particle size or dimension
9. Hardness of coarse sand and larger particles

10. Plasticity of fines: nooplastic, tow, medium, high
11. Dry strength: none, tow, medium, high, very high
12. Diatancy: none, stow, rapid
13. Toughness: low, medium, high
14. Color Cm moist condition)
15. Odor (mention only K organic or unusual)
16. Moisture: dry, moist, wet
17. Reaction with HCt none, weak, strong
for Wac< tamptef '
18. Consistency (fine-grained sofc only): very soft, soft, firm, hard, very hard
19. Structure: stratified, laminated, fissured, sfickensided,' tensed, homo-

geneous
20. Cementation: weak, moderate, strong
21. Local name
22. Geologic interpretation . ~ ~ .
23. McttkK '̂comments: presence of roots or root holes, presence ot mica,

gypsum, etc., surface coatings on coarse-grained particles, caving or
sloughing of auger hole or trench sides, difficulty In augedng or excavating,
etc.

reaction with HQ; original field sample had about 5 % (by volume)
subrounded cobbles, maximum dimension, 150 mm.

In-Place Conditions—Firm, homogeneous, dry, brown
Geologic Interpretation—Alluvial fan
NOTE 14—Other examples of soil descriptions and identification arc

given in Appendixes XI and X2.
NOTE 15—If desired, the percentages of gravel, sand, and fines may

be stated in terms indicating a range of percentages, as follows:
Trace—Particles are present but estimated to be less than 5 %
Few—5 to 10 %
Little— 15 to 25%
Some~-3Q to 45 %
Mostly—50 to 100 %
16.2 If, in the soil description, the soil is identified using a

classification group symbol and name as described in Tes't
^aMethodJR 2487, it must be distinctly and clearly stated in log

-forJms,;suramary tables, reports,.and the like, that the symbol
and name are based on visual-manual procedures.

17. Precision and Bias
17.1 This practice provides qualitative information only,

therefore, a precision and bias statement is not applicable. ''

18. Keywords •
18.1 classification; clay, gravel; organic soils; sand; silt;

soil classification; soil description; visual classification .
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APPENDIXES

(Nonmandatory Information)

XI. EXAMPLES OF VISUAL SOIL DESCRIPTIONS

XI.I The following examples show how the information
required in 16.1 can be reported. The information that is
included in descriptions should be based on individual
circumstances and need.

XI.1.1 Well-Graded Gravel with Sand (GW)—About
75 % fine to coarse, hard, subangular gravel; about 25 % fine
to coarse, hard, subangular sand; trace of fines; maximum
size, 75 mm, brown, dry; no reaction with HO.

XI.1.2 Silly Sand with Gravel (SM)—About 60% pre-
dominantly fine sand; about. 25 % silty fines with low
plasticity, low dry strength, rapid dilatancy, and low tough-
ness; about 15% fine, hard,-subrounded gravel, a few
gravel-size particles fractured with hammer blow, maximum
size, 25 mm; no reaction with HQ (Note—Field sample size
smaller than recommended).

In-Place Conditions—Firm, stratified and contains lenses
of silt 1 to 2 in. (25 to 50 mm) thick, moist, brown to gray;

in-place density 106 lb/ft3; in-place moisture 9 %.
XI. 1.3 OrganWSoil (OL/OH)—About 100% fines .with

low plasticity, slow dilatancy, low dry strength, and low-
toughness; wet, dark brown, organic odor; weak reaction
withHCl.

X1.1.4 Silty Sand with Organic Fines (SM)—About 75 %
fine to coarse, hard, subangular reddish sand; about 25 %•
organic and silty dark brown nonplastic fines with no dry
strength and slow dilatancy, wet; maximum size, coarse
sand; weak reaction with HCI. : j

X1.1.5 Poorly Graded Gravel with Silt. Sand, Cobbles and
Boulders (GP-GM)—About 75% fine to coarse, hard,
subrounded to subangular gravel; about 15 % fine, hard,;
subrounded to subangulaf.;sand; about 10 % silty nonplastic
fines; moist, brown; no reaction with HCI; original field,
sample had about 5 % (by volume) hard, .subrounded
cobbles and a trace of hard, subrounded boulders, with a
maximum dimension of 18 in. (450 mm). -k

X2, USING THE IDENTIFICATION PROCEDURE AS A DESCRIPTIVE SYSTEM FOR SHALE, CLAYSTONE,
SHELLS, SLAG, CRUSHED ROCK, AND THE LIKE

*. X2.1 The identification procedure may be used as a
descriptive system applied to materials that exist in-situ as
shale, claystone, sandstone, siltstonc,' mudstone, etc., but
convert to soils after field or laboratory processing (crushing,
slaking, and the like).

X2.2 Materials such as shells, crushed rock, slag, and the
like, should be identified as such. However, the procedures
used in this practice for describing the particle size and
plasticity characteristics may be used in the description of the
material. If desired, an identification using a group name and
symbol according to this practice may be assigned to aid in
describing the material.

X2.3 The group symbol(s) and group names should be
placed in quotation marks or noted with some type of
distinguishing symbol. See examples..

X2.4 Examples of how group names and symbols can be
incororated into a descriptive system for materials that are
not naturally occurring soils are'as follows:

X2.4.1 Shale Chunks—Retrieved as 2 to 4-in. (50 to

100-mm) pieces of shale from power auger hole, dry, brown,-.,
no reaction with HCL After slaking in water for 24 h,
material identified as "Sandy Lean Clay (CL)"; about 60 %
fines with medium plasticity, high dry strength, no dilatancy,;
and medium toughness; about 35 %. fine to medium, hard
sand; about 5 % gravel-size pieces of shale. . •:•»

X2.4.2 Crushed Sandstone— Product of commercial
crushing operation; "Poorly Graded -Sand with Silt (SP-
SM)";jibout 90% fine to medium sand; about -10%-

r reddish-brown, strong reaction with-,
' ' " - ' v ' • * " -.

X2.4.3 Broken Shells— About 60% gravel-size broken |
shells; about 30 % sand and sand-size shell pieces; about' '
10 % fines; "Poorly Graded Gravel with Sand (GP)." '..

X2.4.4 Crushed Rock— Processed from gravel and cob-1'*
bles in Pit No. 7; "Poorly Graded Gravel (GP)"; about 90 %
fine, hard, angular gravel-size particles; about 10 % coarse,..
hard, angular sand-size particles; dry, tan; no -reaction with''
HCI. • ' - •• • •

X3. SUGGESTED PROCEDURE FOR USING A BORDERLINE SYMBOL FOR SOIL? WITH TWO POSSIBLE
IDENTIFICATIONS.

X3.1 Since this practice is based on estimates of particle
size distribution and plasticity characteristics, it may be
difficult to clearly identify the soil as belonging to one
category. To indicate that the soil may fall into one of two

possible basic groups, a borderline symbol may be used with
the two symbols separated by a slash. For example: SC/CL or
CL/CH.

X3.1.1 A borderline symbol may be used when the
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j centage of fines is estimated to be between 45 and 55 %.
(^ J- symbol should be for a coarse-grained soil with fines
ji ic other for a fine-grained soil. For example: GM/ML
( CL/SC

K3.1.2 A borderiine symbol may be used when the
percentage of sand and the percentage of gravel are estimated
to be about the same. For example: GP/SP, SC/GC, GM/
; f. It is practically impossible to have a soil that would have
t Borderline symbol of GW/SW. *"*

X3.1.3 A borderline symbol may be used when the soil
-uld be either well graded or poorly graded. For example:
irV/GP, SW/SP.

~X3.1.4 A borderline symbol may be used when the soil
could either be a silt or a clay. For example: CL/ML,

rl/MH, SC/SM.
_X3.1.5 A borderline symbol may be used when a fine-

grained soil has properties that indicate that it is at the
boundary between a soil of low compressibility and a soil of
high compressibility. For example: CL/CH, MH/ML,

X3.2 The order of the borderline symbols should reflect
similarity to surrounding or adjacent soils. For example: soils
in a borrow area have been identified as CH. One sample is
considered to have a borderline symbol of CL and CH. To
show similarity, the borderline symbol should be CH/CL,

X3.3 The group name for a soil with a borderline symbol
should be the group name for the first symbol, except for

CL/CH lean to fat clay
ML/CL clayey silt
CL/ML silty clay

X3.4 The use of a borderline symbol should not be used
indiscriminately. Every effort shall be made to first place the
soil into a single group.

X4. SUGGESTED PROCEDURES FOR ESTIMATING THE PERCENTAGES OF GRAVEL, SAND,
AND FINES IN A SOIL SAMPLE

X4.1 Jar Method—The relative percentage of coarse- and
ne-grained material may be estimated by thoroughly

"shaking a mixture of soil and water in a test tube or jar, and
then allowing the mixture to settle. The coarse particles will
ill to the bottom and successively finer particles will be

Jcposited with increasing time; the sand sizes will fall out of
suspension in 20 to 30 s. The relative proportions can be
^mated from the relative volume of each size separate.
.-«-=«* method should be correlated to particle-size laboratory
determinations.

•X4.-1 Visual Method— Mentally visualize the gravel size
particles placed in a sack (or other container) or sacks. Then,

^jfo the same with the sand size particles and the fines. Then,
mentally compare the number of sacks to estimate the
percentage of plus No. 4 sieve size and minus No. 4 sieve size

present The percentages of sand and fines in the minus sieve
size No. 4 material can then be estimated from the wash test
(X4.3).

X4.3 Wash Test (for relative percentages of sand and
fines)—Select and moisten enough minus No. 4 sieve size
material to form a I-in (25-mm) cube of soil. Cut the cube in
half, set one-half to the side, and place the other half ir. a
small dish. Wash and decant the fines out of the material in
the dish until the wash water is clear and then compare the
two samples and estimate the percentage of sand and fines.
Remember that .the percentage is based on weight, not
volume. However, the volume comparison wil^, provide a
reasonable indication of grain size percentages.

X4.3.1 While washing, it may be necessary to break down
lumps of fines with the finger to get the correct percentages.

CLASSIFICATION SYMBOLS

X5.1 In some cases, because of lack of space, an abbrevi-
ated system may be useful to indicate the soil classification
symbol and name. Examples of such cases would be graph-
ical logs, databases, tables, etc.

X5.2 This abbreviated system is not a substitute for the
fall name and descriptive information but can be used in
supplementary presentations when the complete description
is referenced.

F X5.3 The abbreviated system should consist of the soil
classification symbol based on this standard with appropriate
lower case letter prefixes and suffixes as: « • - - - . -

Prefix:

S'tandy
g - gravelly

Suffix;
t - with sand
g - wich gravd
c - with cobbles
b " with boulders

X5.4 The soil classification symbol is to be enclosed in
parenthesis. Some examples would be:

Group Symbol and Full Name Abbreviated
CL, Sandy lean day *CL)
SP-SM, Poorly traded sand with silt and gravel (SP-SM)g
OP. poorly grided gravtl with tand, cobbles, and boulders (GP)scb
ML, gravelly all with sand and cobbles g<ML)sc
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X6. RATIONALE

Changes in this version from the previous version, Classification Symbols.
D 2488 - 90, include the addition of X5 on Abbreviated Soil

The American Society lor Testing and Materials takes no position respecting the validity of any parent rights asserted in connection
with any item mentioned in this standard. Users ol this standard are expressly advised lhat determination ot the validity °f anY sucn

"' patent rights, and the risk oi infringement of such rights, are entirely their own responsibility.
i

This standard Is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapprwed or withdrawn. Your comments are invited either lor revision ot this standard or tor additional standards
and should be addressed lo ASTM Headofiarters. four comments will receive careful consideration at a meeting ot the responsible
technical committee, which you may attend, tf you feel that your comments have not received a lair hearing you should make your
views known to the ASTM Committee on Standards, 1916 Race St., Philadelphia, PA 19103.
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1.0 INTRODUCTION

This standard operating procedure (SOP) provides guidance for the handling and preservation of

environmental samples, including requirements for sample identification, chain of custody (COC), sample

preservation, storage, and transportation. The overall objective of this SOP is to define sample management

activities and protocols from the time of sample collection to the time the samples are received by the

laboratory. Specific methods and procedures for the collection of groundwater and soil samples are discussed

in their respective sampling SOPs. Proper sample handling and preservation techniques play a vital role in the

generation of valid, defensible analytical data and in the attainment of project data quality objectives (DQOs).

The data must be adequate to support project decisions and allow activities to proceed.
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2.0 DEFINITIONS

Chain-of-Custody

Procedures and records that document the physical possession of a sample from the time the sample is

collected to the time the sample is received by the laboratory. A chain-of-custody record documents the date

and time of sample collection, the intended analyses, and the identification of all persons who relinquish or

receive the sample.

Custody Seal

A brittle, non-removable tape that is placed across the ltd of sample containers or coolers; an intact seal

provides assurance that the samples have not been tampered with during sample transport to the laboratory.

Holding Time

The time allowed between sample collection and sample analysis, assuming that the required preservation and

storage techniques are employed.

Matrix

The environmental medium that is being sampled (i.e., groundwater, surface water, soil, sediment, waste, etc.).

Quality Assurance and Quality Control Samples

Samples analyzed for the propose of assessing the quality of the sampling effort and of the analytical data. QA

and QC samples include, but are not limited to field duplicate samples, rinsate blanks, field blanks, trip blanks,

and QA split samples.

Physical evidence collected for environmental measuring and monitoring. For the purpose of this SOP, the

procedures and protocols apply to solid (i.e., soil and bedrock) and aqueous (i.e., groundwater) samples.
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3.0 PROCEDURES

3.1 APPLICABILITY

»*(«

These procedures apply to work performed by Meredith & Associates (M&A) personnel, or work performed by

subcontractors under the direction of M&A. The information of this SOP maybe incorporated into project

workplans and reports.

3.2 SAMPLE MANAGEMENT

3.2.1 Sample Containers

The selection of a sample container of appropriate volume and construction depends on the sample matrix and

analyses to be performed. Unless specified otherwise by the project plan, sample containers should conform to

the specifications prescribed in Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846

(USEPA, on-line CD ROM). A copy of these specifications is attached. Samples that are designated for

volatile or semi-volatile organic compound analysis, the sample containers should be filled completely to

ensure that no headspace is present. This applies to soil samples as well as water samples.

Once a sample container has been opened, it should be used as soon as possible. If the container was received

unsealed from the laboratory or container vendor, or if the container was not used shortly after opening, it

should be discarded or recycled. When storing sample containers prior to sampling, care should be taken to

keep the containers away from chemicals or volatile products, such as fuels, degreasing agents, paint, etc., that

could compromise the analytical results. Sample containers containing preservatives added by the laboratory

should not be used if stored for an extended period or exposed to extreme heat. Sampling personnel should

exercise care when handling containers with preservatives, so as to avoid contact or spillage. Loosely capped

containers containing preservatives should not be used.

For the purpose of this SOP, a metal or plastic soil sample sleeve (typically employed with solid- or split-barrel

samples) shall be regarded as a "sample container." Unless certified clean from the container vendor, sample

sleeves may contain oily residues from their manufacture; accordingly, sleeves should be washed thoroughly

and rinsed prior to use. Immediately following sample collection, the ends of the sample sleeve should be
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covered with a Teflon sheet (or aluminum foil) and plastic end caps to prevent volatile organic compound loss.

The used of adhesive tape, such as duct tape, should be avoided. Tape adhesives may contain organic

compounds, such as toluene, which conceivably could lead to erroneous detections (i.e., false "hits").

Immediately following sample collection, samples for volatile organic compound analysis should be sub-

sampled following USEPA Method 5035.

3.2.2 Sample Labeling

A durable, adhesive sample label should be affixed to all sample containers. In many instances, the laboratory

or container vendor supplies sample labels. The following information should be recorded on the label with

waterproof ink:

• Client name, project title, and/or project location (sufficiently specific for data management)

• Unique sample identification number (typically including boring or well ID, and depth, where
applicable)

• Date and time of sample collection

• Sample matrix

• Initials of sampler

• Preservative(s) used

• Analysis(es) to be performed

n.-*- : : •

If a split sample is collected by a third parry (such as a regulator, another consultant, etc.), M&A sampling

personnel should ensure that identical labels are attached to each sample container. After labeling the

container, each sample should be refrigerated or placed in a cooler containing cubed or block ice to maintain a

target temperature of 4 degrees Celsius (°C). Reusable ice packets (e.g., blue ice) should not be used. Ice

replenishment may be necessary if samples are held overnight prior to submittal to the laboratory, or if

sampling is conducted in high-temperature field conditions. Samples also should be packed in reseal able

plastic bags to safeguard against container damage.

Custody Seals: Depending on project-specific or regulatory requirements, custody seals can be used on

individual sample containers and/or shipping containers to preserve the chain-of-custody. A custody seal
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typically consists of security tape that is labeled with the sampling date and initials of the sampler. At the

minimum, custody seals should be placed on the front of the cooler and on one of the rear cooler hinges.

3.2.3 Chain-of-Custody

?M-

Chain-of-custody (COC) procedures require a written record of the possession of each sample from the time it

is collected to the time it is received by the laboratory or final destination. A sample is considered to be "in

custody" if it is:

• In a person's possession.

• In view after being in physical possession.

• In a secured condition after having been in physical custody.

• In a designated secure area, restricted to authorized personnel.

The COC record is completed in the field to document the samples that were collected and the analyses that

were requested. The information provided on the COC record should include the following:

• Client name

• Project name

• Project location

• Sampling location

• Signature of sampler(s)

• Sample identification number

• Date and time of collection

• Sample type (i.e., grab or composite)

• Sample matrix

• Signature of individuals involved in custody transfer (including date and time of transfer)

• Number and type of containers collected for each analysis
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• Types of analyses requested

• Remarks regarding individual samples, as appropriate.

COC records will be placed in a plastic bag and transported with the samples. When the sample(s) are

transferred, both the receiving and relinquishing individuals sign the record. Where a commercial, overnight

carrier service is used to ship the samples (i.e., Federal Express), signed air bills will serve as evidence of

custody transfer between the field sampler and commercial carrier as well as carrier and laboratory. The

sampler retains copies of the COC record and/or air bill.

3.2.4 Sample Preservation and Storage

Sample preservation requirements depend on the analytical method and the sample matrix. Unless otherwise

specified, sample preservation procedures are to follow the specifications prescribed in Test Methods for

Evaluating Solid Waste, Physical/Chemical Methods, SW-846 (USEPA, on-line CD ROM). A copy of these

specifications is attached.

3.2.5 Sample Delivery

Procedures for packaging and transporting samples to the laboratory depend on the nature of the samples,

including estimated contaminant concentrations, and the intended analyses. Samples are classified as

environmental, high concentration, geotechnical, or other samples. "Environmental samples" (USEPA, on-line

CD ROM) are defined as soil or water samples that are not saturated or mixed with a pure product (i.e., refined

fuels, free-phase solvents, etc.). Samples that are saturated in product are defined as "high concentration

samples;" they require special handling and transportation procedures as discussed in Section 3.2.6.3.

Similarly, the transport of other non-environmental, hazardous samples may require careful evaluation of and

adherence to U.S. Department of Transportation (DOT) regulations.

Sample transportation usually involves hand-delivery of the samples to the laboratory by M&A personnel or by

courier. Sampling at remote job sites can require transportation by a commercial overnight carrier service.

Sample handling and shipping requirements for both delivery methods are discussed in the following sections.
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3.2.5.1 Environmental Samples

Recommended "environmental sample" handling and transportation procedures are outlined as follows:

• Each sample will be placed in a separate plastic or "bubble-wrap" bag. As much air as possible is
squeezed from the bag before sealing. Bags may be sealed with evidence tape for additional security,
if necessary. "Bubble-wrap" bags are effective in protecting glass sample containers against breakage
during transportation.

• An ice chest (sturdy construction) is typically used as the shipping container. In preparation for
shipping or hand-delivery of the samples, the cooler drain plug is taped shut from the outside. If the
samples are to be shipped via a commercial carrier, packing material, such vermiculite or "bubble-
wrap," should be used to prevent damage or breakage of the sample containers. Separators, such as
cardboard or foam, may be placed between sample containers at the discretion of the sampling
personnel.

• Water samples for chemical analysis should be cooled to 4_C with conventional ice. Ice should be
contained in double, reseal able plastic bags such that water will not fill the cooler as the ice melts.
Dry ice should not be used, as it tends to freeze aqueous samples.

• As previously described, the COC record will be placed inside a reseal able plastic bag. If the cooler is
shipped via a commercial carrier, the bagged COC record should be taped to the inside of the cooler
lid, and the cooler lid should be taped shut with strapping tape (filament type). Tape usually is not
necessary if the cooler is delivered by hand or courier to the laboratory.

3.2.5.2 Geotechnical Samples.

Geotechnical soil samples (or soil samples intended for physical testing) typically are collected with a Shelby

tube or with a split-barrel sampler equipped with sample liners. Although formal holding times do not apply to

geotechnical analyses and tests, the samples should be submitted for testing as soon as possible, and in some

cases, preserved by chilling. Undisturbed samples should be sealed in reseal able plastic bags to maintain

sample moisture. COC records are necessary to generate defensible data; they should reflect information

concerning suspected contamination in the samples, including headspace screening data, and the name of any

suspected contaminants and the approximate range of concentrations, if known.
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3.2.5.3 Other Samples

Samples other than environmental samples must be shipped according to the requirements of 49 CFR 173.24

as well as applicable State and local regulations. Prior to the collection and shipment of these samples,

relevant shipping requirements shall be researched and a written description of shipment procedures should be

prepared. The shipping procedures should be reviewed and approved by M&A's Director of Health and Safety

and by the commercial carrier, if used. Examples of "other" samples include potential asbestos-containing

material (ACM), transformer fluids, and explosive gases, and the description reviewed and approved by a

M&A certified industrial hygienist prior to samples.

3.2.5.4 Prohibited Samples

M&A prohibits the collection of the following types of samples without advance permission from an officer of

the company:

• Radioactive substances

• Biological hazards

• Chemical warfare agents

• Drugs (controlled substances)

• Explosive ordnance

• Explosives (as per DOT)

• Shock-sensitive materials

3.2.6 Holding Times

The allowable holding time for sample extraction and analysis depends on the sample matrix and the analytical

method. Unless otherwise specified, sample holding times are to conform with the specifications in Test

Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846 (USEPA, on-line CD ROM). A

copy of these specifications is attached. In coordinating sample shipment or delivery to the laboratory, the

sampler must take into account the vagaries of sample shipment (i.e., unanticipated delays on the part of

commercial carriers or by local courier services), and/or sample receipt ant temporary storage at the laboratory.
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Wherever possible, the sampler should err on the side of caution, and submit the samples to the laboratory as

soon as practicable.
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ATTACHMENTS

SAMPLE CONTAINER PRESERVATION, AND

HOLDING TIME REQUIREMENTS

(from USEPA, SW-846)



TABLE 1

SUMMARY OF ANALYSES

^-V , * > < * l-*- ,̂ ^ '

Semi-Volatile Organic Compounds
CAM Metals (see Table 2)

Organochlorine Pesticides
Polychlorinated Biphenyls
Hexavalent Chromium (Cr1*)
Volatile Organic Compounds

TPH (heavy hydrocarbon)
TPH(diesel)
TPH (extended)
Dioxins/Furans
PH
Polynuclear aromatic hydrocarbons

TPH (gasoline)

^^^^^^^^^^LpLctltuu^^^^^^^^^
USEPA 8270C

USEPA 6010/7000

USEPA 8081 A
USEPA 8082
USEPA 7199

USEPA 8260B/5035

USEPA 8015M
USEPA 8015M
USEPA 8015M

USEPA Method 8290
USEPA Method 9045C
USEPA Method 83 10

USEPA 8015M/5035

4 oz glass or metal sleeve
4 oz glass or metal sleeve

Metal sleeve, Teflon sheet
4 oz. glass or metal sleeve
4 oz glass or metal sleeve
metal sleeves; subsamples

to glass VOAs

4 oz. glass or metal sleeve
4 oz glass or metal sleeve
4 oz glass or metal sleeve
4 oz glass or metal sleeve
4 oz glass or metal sleeve
4 oz glass or metal sleeve

metal sleeves; subsamples
to glass VOAs

î SMk%te(B'eserV"ativeIitS^^ t̂eS
Temperature: Cool, 4 °C
Temperature: Cool, 4 °C

Temperature: Cool, 4 °C
Temperature: Cool, 4 °C
Temperature: Cool, 4 °C

sodium bisulfate; methanol;
freeze -10 °C

Temperature: Cool, 4 °C
Temperature: Cool, 4 °C
Temperature: Cool, 4 °C
Temperature: Cool, 4 °C
Temperature: Cool, 4 °C
Temperature: Cool, 4 °C

sodium bisulfate; methanol;
freeze -10 °C

t̂tĵ t̂oHoWiî lSnie t̂l'̂ &teiis,
14 days to extraction, 40 days to analysis

180 days
mercury: 30 days

14 days to extraction, 40 days to analysis
14 days to extraction, 40 days to analysis

30 days to digestion, 168 hours to analysis
sodium bisulfate: 48 hours

methanol: 14 days
frozen samples: 7 days

14 days to extraction, 40 days to analysis
14 days to extraction, 40 days to analysis
14 days to extraction, 40 days to analysis
14 days to extraction, 40 days to analysis

Immediate (same day)
14 days to extraction, 40 days to analysis

sodium bisulfate: 48 hours
methanol: 14 days

frozen samples: 7 days
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SECTION |.0

GENFJUL. INFORMATION

LI Introduetimi;

"ITi is Siie Safety ami Health Plan (SSIIP) addresses those activities associate with the scope of
work smied in l i fe SSI IP and will be implemented by the Site Safety Officer (SSO) during site
work. Complice with this SSHP is required .of all persons ami third parties who 'eater this site,
As-sisiaitce m implementing this platvaitj be obtained from she Site. Safety Officer and Project
Manager, and/or the Director of Environmental Health and Safety (DEWS), The content oTtliia.
S-S I. [ F may change or undergo revision based, upon additional In.fi?rmati0h mkte available to
hcJilUi and .sall-iy i Il&S) personnel rrion.tlori.ng results or changes in the scope of work. Any
change proposed must be reviewed by l-I&S slaiT and/are subject lo.approvai by the DEHS am!

i his SSI IP has been written for the use of Consolidated XViiste Industries, Inc. and ks employees.
k ma> also be usc'd as a guidance Uotument by properly tralned'^sd esperienced Consolidated
Vk a.stc indu^rros Mihcontractors. However, ConsoHdaied WiLsttflmlustries does nai guarantee.
the bcaUh <.«r ,-ii.ii'ety a I" any person entering Lhis Sits,

Due u> the potonti.il ly iia/aidous nature of this site and the activity occurring thereon, it is not
possible h.) discover, evaluate, and provide protection for all possible hazards, which'. may be
enix'unicTvJ . Strict adherence to the health and safely gukie1ih.es sei forth hejrcsr, will retfuce, but
not eluninaie. the potential for injury as this site, The health atid M&y guidelines in this plan
were prepared. spodilaiHy for this site and should noi.be lised on any other site without. prior
research by trained health ana safety specialists,

Consolkiaieci Waste Industries claims no rcsjionsibility for; use of this plan by.taiauthorized
pt-r-u-in. Ihj< p!::r ; - - •", rin-?n ft.-r the specific si.te.<xmdhkms, fnirpose, dates, add personnel

ed cuivi musi S>e amended ifihesc condiuons chasigc..

1.2 Site Pcrsoiuit'3:

Pcrs.itincl authorised to enter the subject .sile while -operations axe being conducted must be
approved b}' liie Projoci Man.ag.er. AuthorixatioQ.reqtiJrc's confirmation of confomiance- with
OSI 1A 2*> CTR 1 !>H.i. 120 muniim and medical examination reqtiiretnetits and/or otlicr applicable
rcyiHaUons ;md I'^vicw/sign-otToHliis SSiiP,

/.S'tt- .••Inm.-hfrii'nf i for /^n-otinel .KffyponsibllMcs and Qmtificativns)

SITE SAFETY OFFICER: ^.ZZ!&^J2Al«^. Phone:

St:jJCONTIiACTORS (S): N/A__ __________ „ Phone:



SECTION 2.0

PROJECT INFORMATION

2.1 Site Description fmdtide unusual site features; current' site status; historical «se»);

The .site was used hy UIco Oil Corporal ion to Wend used oil for sale to the fuel market.
The opeir.tions area of the faeilhv includes three large ASTs, a .concrete truck pad. md
rwo SITUS!! sheds. The sheds were, used .for 3 small laboratory and for-storage, The sheds
currently hold several containers of unknown chemicals. The containers range from less
than one gallon lo 55-galkm drums,

NIC ASTs- contain same residual. Two of the vessels have fetches, which aj'e open, wiiil-e
the ihird vessel is closed \viih some indication that the tank may contain a significant
qujimity of'material:

2.2 Purpose of Site Work:

! j .{dentil}, i he contcnis ofihc small eon miners and dispose of the materials based on ihe
Meld ktcfliiiication of the waste,

2} Sriniple the ASTs to tdentify the aatii--,.of t-iiecontent's

2.3 Scope ot' Work (by t;wk - in order of execution}:.

Coal; kiemilV contents of small €

l a > Survey the site !o identify any imtnc-ilutte hazards
2n] F-siabush it !K>I ».>«e, a deconian3ination:arrav cind w sitppart
3aj Move the con^-rur.erizcd chemicals Tmiti the sheds 10 (he concrete truck, pad
4a) Sample the cont&uvcrs
5a) l-lav.Cat Uie samples lu establish DOT class? flestjons vvlfich wJJl a.||.nw !te assignraem
of proper shippjng.descdptionj; and profifiag of tlw. waste
6;U j'ackaatf tiie waste based on DOT regulations, lab-packing .or overpaying as

7a't Prepare smppiag docuroejitsf.nd profile \va-stc to :

Onyx Envrronrnentaf
1 704 VV, 1 st Street EPA I.D. #GA£QQ83p290a
Azusa. CA91702 Phone:(626)334-5117

S) !,oad mi] ship liic containers



Ctosnh Sample the ASTs

1 b ! Survey ihc- tanks to insure lhai any pipe lines or other sources of material or energy
aic properly isolated
?,b ) Isolate the tanks as necessary
To] l.;.sc ;i- laddie r to gam access to the top of the west -tank, which does not hove an open.
hjik'h a i. tin* ba;-:e ol'ihe tank
4bi Upon 'ive top hatch of the vessel and visually determine ibe level of any contents of
ihc vc^sd.
5h'i l i 'cht cfmicnts of the sank are clear of 'the hatch on the norih side of the vessel, open
she Ivitch. if the contents or the vessel Jiav'alxrvc I he hatch, the \'csscl will be cut using a
iroW chisel !u ercaic a small opcnifi.g above live level y I' the •t*ontent's>'( the tank will be
iaiuploU iloiu tills point without eniTj-).
bb ) f'ksco vi tqisccn at the entrance of each hatch to coniaiji any debris. or spills from the.

v
7b) i:.nio-: each of the vessels under confined space regulations.
K b > i 'ull three aainplcs ft-om each- vessel
9h) I'sUiblisli clmJn of wskxly tbeunicnls for ihe samples and submit the samples to a
ccrtijk'd ItiNtraidr}1 I'ur t-maSysis.
JObj C'lii-e tlic hatches to the vessels, and remove the visqueen



SECTION* 3.U

HEALTH AND SAFETY filSK. ANALYSTS

3J iJM'iiird' Analysis:

Thu male-rials ai this site are anticipated to be petroleum hydrocarbons o'r other industrial
maintenance chemicals. The conditions of the containers, show tio iiidiaUiefts of'high, vapor
pressures or othei- condtiions \vhieh would :preveni their being- opened. We'have not .observed
any pricking group I or other high hazard containers onmte.

3.2 N»n-Chtmicwt Hazard Sumnisuy:

.(See Tabh- j- I.Jvr SMmwry/lry&fsmenfiif&pn-'CtieMical H'asards)

3.3 Site Contaminant Source (s) and Data;

!,S'ei" Table 3-1 for Lisf nf Knwn/Probttble Contatmiaimand/or AppliegMg Analytical

3.4 Chemical Hazard Sureimary;

(»%{•' Table J-5 &>>' Summary Asse&'tmenf of Chemical ffasardty



TABLE 3-

ASSESSMENT OF NON-CHEMICAL HAZARDS

•-'I

.
,•• " .

' . Wiitt-Clreritieiif ffazartl

' 1. Electrical (overhead tines)

1 2- Electrical Umderarowmi lines)
„ .;. ."'. • , . . „ . . :

3. Gas/ Water lines

j 4. Hy4rnblasting Equipment

i 5. Steam Cleaning Equipment

6. Machinery

7. Heal Exposure

S. Cold Exposure

9. Oxygen Deficiency-

J: 10. Go-flfined -'Spaces

|'.U. Noise

jj 1 2<: Joitiang. Radiation

1 3. N0n40-mzmg-RMiatiqD

14. Fire

| 1 S, 'Explosive . Atmesphef es

Yes

X

X

' X

X

/¥<?

x
X
'Si,r

X

X
X

,....,

X
:

X

X

1 X
1• -
\

Task-..
. • N^m

.
I

.

. . ,

i •' , , _ ,

N&n--CI'ii?wic(if Httztmt '

16.. Shoring

17, Scaffolding.

18. Biologic

19; HolesflWtehcs. - , '
20. Steep Grades

21. S 1 Ipptsry SurfecBS

22. Onevea -Terrain •
23 . Unstable' Surfaces

'24. Etevated SiVrfaces

'2S,-I4gtitbg

26, Vehicle;. Traffic

27.

[28.

29

Ml-

.: F«.

„.,..,-„-

X
.

:x

•

- No

X

X
X

X

X

X

X

X
X'

i

, -Taste
$<>•<*) J

i

iii
' — |



TABLE 3-2

KNOWN AMD/OK PROBABLE CONTAMINANTS*

CtiaiantJrtattt I

I SOl.VLN'T.
i (PtlTRO! fc<JVI>

•HVDRAUrOIL
(PETROLEUM*

UNKNOWN
PEST1C.1DH (f»«rmhiotO

! 'PAINT IHtNNi iR .
(PETROLEUM)

ACKTONt'

USED OIL,
(PETROLEUM)

j POUYCHLORJNATED
: - BIPHENYLS

CHEOMIUM

LEAD

Stfftrc&'-of
Cnntaniinaiitui.
sitspiicn-i).

• • SUSPECTED

SUSPIiCTED

STISPECTED

SUSPECTED

Raw material «f buainesis

Contamitiatc of raw
material

ConlaraiiKSle of raw

Contaminate of raw
material

• Sample Libation

N O N I -

NONli

NONI-:

NONf:

N(.)N£ .

Through «>ui .tijcility

Thraugfa out iacility

"
•

l"hrough can facility

Hicough out facility

NoN.fi . ; NONL-:
;'

NONE. - MONK

NONE MOM7 \

. ... r t. :

NONE MONF

NONE NONE"

.
GRABS! oto700,*>ot}.ppm

GR/VBS. OtoI60ppni

j
GRABS Ow55-p.pm-

'

GRABS 0 t« 1 640 ppm
\

.



TABLE 3^3

ASSESSMENT OF CHICM1CAL HAZARDS

PEL/TLf i OtSterJPertinettt j Potentiat
Limits {Spacify) \ Exposure

SOLVENT, i ?SO
I'PETROLKUM) I

i OOppm. lei

.HYDMAIJC OTL 350mg/Rr j i lOOppnjJcl
(PCTRDLKl'M)

Skin, cws,
'respiration

Heafth Kffssts

!rr. drowsy, nawseai. dry
skin

kbT c>'ca. | ItT, d.ixwsy, atui^ea, dry
tn j skin

Chronic Mfftihh
Effects

CSN attack. Rasp
system

•CSN a«ae£ Reap
system

UNKNOWN
PESTJCIDE (Parathfon

} used)
PAINT THI&NER.

(PETROLEUM)

ACETONE

U'iSliDOlL.
(PETROLEUM)

0,05- mg/?n-'

350 mg/nV'

250'nag/m"*

350 mgAn3

•lOppm.rDLH

1 lOOpprn, lei

ItSOCppru, .lei

nooppta. let

Skin, eyes,
respiratioft

Skin, eyes,
respiration

Skin, iiycs.
respiration

Skin^ eyes,
respiration

!rr, dro^y, -itau'sca,
VomiUdry ConvuH

In. drowsy, nausea, dry
skin

IJT, drowsy- nausea, dry
skin

.[TT, drowsy, nausea, dr»'
skin

CSN, CVS attack, Reap
system

CSN attack, Resp
system

CSN attack, Resp
system

•CSN atlaek, R«e?sp
s>-5iem



I Fi)K-t;hl<Tma1ccl

Chixurniurn

LEAD

il. •» QSKA -pWasssii
Q--*>!". AiXJIH Thesi

S.M:ST|3.,.5 AC

TABLE 3-3
CONTINUATION

Skin, eye*, ' Irr. eycs.chloRcne, liver
respiration ; dammage repro effects

0,5 mg/nr' ] .150 rng/m' IDLH- ! Skin, t-'yt'-s.
j 1 respiration

OJOO VOOtng/m-' '
Oead}..lDLH

Jfriianl

Skin, (rrilani

(lead)

Lnsa.>tpi<i??Rt« thi* myxAnuw 3lV>«5ihte X hoas Ores: w-tigiued avwww. < I WA'> csg<'.vdr< satux

xpotatv Limit; fepfcscnis-ihc S'jii/rtwn reciinin-iesiikt' ! ; .ninstte TWA c^posut^
" Life and ! tesift; tifsiriKis-tfec cu»K:Es»ira?ia4v;>i-wl;kh i'ii«; uoaWbc esjMft'cd f* .JO flim:n«*'wrUhoni«j«cri«trf.i^ csg.

irr.
f rcp-rv*

_ _ _ tft ...... ̂ ..... ______

L^ycs,sk.in, Resp system 1

CSM ill lack, Resp
system. Kidneys., Liver,

pancreas

J

-i!is ><r ir«i>eriiWs l»«it)-i



N 4.0

rrr-iAUTi AND SAFETY FIFU> IMPLEMENTATION

J. J Penuam.il Protective Equipment fPPE) Requirements;

PPh ma) he upgraded or downgraded by the silc Industrial hygictifet, EHSQ, or qualified
Sue- Suiciy nniccr based upon. SIK conditions a»d sir nioriiioringresulte. Reference to
required 1MT will he by .Lave! of Prate'etios (A-D), A summarized description of

uHiini rcciu?.red PFR by level .of protection is indicated. below:

J .1: VE( . A Self-c*.i!ita1ucd brcathmg appaj'aius (SCBA) or supplied air wspiraiur
<i>AR.i with escape SCBA; toiall>-erici?psuia(ing suit; -clwrnkai resfsiarti, boois and
jlo'.c^, I \vo-\vuy radio eomjininieatioris.

LI: Vh! i.? SCBA or SAR wiih escajxj SCBAi-themical-resJstanr suite. bt>ois. «fovc«x.

.'.L VEi. C Air puri(yi.ng respjffllor (half or Full face): chernical-resisiant 'Sui?, boots.
eK>ves.

LtVf-;i . D Coverall?, cfaemi.cal-rcsistmiJ hoois, safely

f,Wr h ibh> •!- / AJ;- PPE Kcyim-enMits)

4.2 M^oni'toring F.quipnicnt Requirc/iien<-s:f

Monitoring i* conduced by the Site Safety Officer or designse. Conduct e
sourci.1 nmniivinng iniliiilly. ("r-mplccc breaibing z^fti-woriRoriikg ifsdurce concentrations
i\K near or aNn-e contaniia'tJnJ action level conteisiraijons.. l..og direct rertdirsg on Direct
Reach ni! Repiu-i !bvm Calibraie nioniirtring itisrrurncms dailj- or in accordance \vtih

llcatioits. Record calibration data on Jh« Tn-strurnent Caiibrauon Lftg.

f SVr.il;/at'/i7j;v.'^ -*_«'"«,'• /).vv<7 Mending Report and Instrument Call'brathm lagj
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4.3 SHt Zones/Delineation:

Evclusion Zune: The Kme where contamination does or could occur. This xoneJs
where me majority v>J"ha?.ardous material is handled.

C'oiit:irnmatitm Reduction Zone: At perimeter of Exclusion Zone.

Support Zone, Outside of CotH'amination Reduction

•5.4 Site C

X ______________ B\' 1-An \vay radio
X. ________ By (clcphonc

[J\ sKwer
By other m.t'ans (dcacribe'i: Air horn for wgrk crmw inside of hitilding,



TABLE 4-!

PERSONAL PROTECTIVE .EQUIPMENT (PPF.) REQUIREMENTS

f''' BrSr 1 ~ltwi~0f "\.'levei<fr PPff* " PPE*r

'Upgrade Suit . . Glows
PPff I Additional PPE"

3b, 4b» 5-b

Tb. 8b.

9b;10b

-tank if

V,< 5 t-»

J

J

C j B '

-nr-^-

C B

e 1 B
! j

None I. NOME

j fiiceshield ! none SA.R
None

twex

Polvtwex I N & I've

>KE
1
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IABLK 4-2

MONITORING PROTOCOLS AND CONTAMINANT ACTION LEVELS

Breathing £ou# - Actk>« Level

Tost /

I Petroleum based [
ALL, j hydrocarbons j

except .Tb, 1 !

'based
hyilroc^rbons,

i

'* C'sil Ills R^jjuMiistJi

i3UT- ItevHiiiiitfiifoii
Fit* -!;l:imc l<jni/5HK»!iDrt

Safciy Co'jtdmaisir (<»

4 gas m«ie

Mwtit&ring

.conimoous

f/se'^.'.

10'Opptn

.coniiiuious

I000ppm..w10% j
Ll:U whiclievxv is j
lower



M;XTIO.\ 5.0

SITE OPEIUTING' PROCEDURES '

5-i Init ia l Sitt Knlry Procedures:

Locate rii'viresi available telephone, Indicate JoeaJbn on Site map.

* P-jjo-rmmc1 wind direction, es'.abfish 'hotline, and s-et-up dcetmrarumalkm facilities.
NOJC wind direction and location of Uecontami-nation faciiicies "ots Site Map!

ommiurj. Confjrm/post emergency jujwne number-and

I)e-;HUK.nc at icasi »?nc vehicle For emergency use.

1!' luilet iaciliiies arc jtoi Kxaicd uilhia a 5 tnlnure waJk from the decanismmaikm
facilities, ehhcr provide a chemical toilet and hand 'washing, fac-iGUes,,c>r hava
•^cl-iklri-ayntliibk < not. the emergency -vehicle) lor transport to nearby facilities.

;'ni>i' ti"1 ^.(.iflir.g ^-n"i-ik'. conduct an inspection for physical a'nit chemical haxards.

c."o;uluu'i <>r rcviexv ut i l i iy clearance pri.ortc atari of work, if appropriate,

Nniv. j'.ny -spcciaiiiad p-ro.toc.ots panicuLtr 6ck work tasks, associated wUh the

5.2 Daily Operating'Prow

•> I {old daily Tailg.iie Safety iVfeeting; prior'ta work start.

* l.'s? monitoring insirumenls and follow designated pnM'ocol..and e«niami.n.aiu
sciinii levels.

* Use personal prutechve equipment (PPB)as specified.

* KcM'uiiai upwind t.'l' uperaiinifc: and atrborac caolamirwaiis, if fiossllilc.



î x^^ .̂'̂ ^

! siabl^h 3 v\ork.;r*?si ix-uime when ambient temperatures, and protective cloching
i.-T-.\.iic :t ivteuiu! heat sireis

* DC tK<l carry cigareues. gyrru etc,, into contaminated areas,

•*• Refer to Site Saiciy Officer for specific concerns fbr each individual} site task,

* A L-\VAYS EMPLOY THE Bl'DM SYSTEM

* Be ;.i|«i (o your o\v n pin sical condition. Watch baddy for signs of fatigue,
exposure, etc,

* Ail ncdcjeia^. nojmUor hi>y minpr. inusi be reported immediately to the Site
S;ill1!} Officer..

J)t 'c<mtaraiJiulH!ii {Ttocnn'l Procedures { Pcnso-nnel and. Eqtiip.ment):

* Porsonnsl v.teco:itainin;ifion procedures \vill be rcquiied wten. Lcn-cl C ur higher
Icvch i *'' protect (015 aix- used by pcrsotjncl.

« Dry wipe samples prior to packaging

* Brush clean the sampling equipmeai and rinse with distilled waier or other

* "A'rpc ck-an the mcmilarmg

* h'tiuipmcm "^ili be briishcd clean "and/or pressure-washed if heavily

* Di.\-,onrimiin;iuofi will be {wrfisntigd m a rnanner chat rnininri/.cil wtisie generation.

* K^onuiir i rnont sv^icip.4; wi l l hf sc!. up as necessary for- collection ciF dccon suhnions.

* i?pcui devojt soluiiuiis will . be contained in drums or portable tanks and disp>sed
of ii



* Do not walk through areas of obvious tit know caitfamtftafton, and do not haiidie
of touch contaminated mate-rial dlrcetly,

* Make sure al.l PPE has no cuts or fears prior to donning;

* Fasten all closures on suns, covering wiib tape, if'rseeessary,

* Cm- shoHki be taken to 13mil (he extern that a piece of equippierrt comes into
coTitacr vvitti contaniinaiion (e.q,, on tecldKifis- limi! conutci 10 tfte arm and

5.4 Additional Health and Safety Protocols':

* i-or Confrned Spate Etitry operations, follow all .riSjiurem'enls ofCWi -Pofic>'
an iVocethuc
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SECTION 6.0

EMERGENCY RESPONSE PLAN

ful Emergency Incident Procedures:

.j/io? I'liK't-gmhy iiKkkni wcn/nv, /afc ;/fc fatftnvtng action:

Tsolify I he Site Safety 'Officer and PieW Supervisor and size-up
based on available 'information.

;-y tiecessan-, request assisisnce from ifo outside sources and/or a
ptu'soiiriel and eqiupmetit resources': &?r 'response.

Survey and assess existing ai)d potential, hazard's

; As appropriate;, evacuate site personnel anil: nearby public and contain
hazards.

Stcj;i_5' Prepare incident Report,

Enit;rs,enx"y In ju ry FroctHhires:

If MI w/wy fj<:i:iff'.f. lake jhsfolknving action:

; C(C[ rnedieal attention for' the. injured, person mimediateiy,

- 'Noiifv (!K Site Safety Officer and. FieklSuper/tsor/

: Depending on. the type and severity oftlie inpry, nottfy the CWI
Occupational Physkian,

: Notify ihe injured person's Human Resources' office,'

: . Prepare die Incidcni Repo.it.- Hie Site Safely Officer 'is responsible, for jis
prcparauon and suhmiital to the Mtimart Res«rur««s Office within 24 hours.

^' w ^i-ifeiy Qftlcer wi.l! assume; charge during a medical .emergency,



6,3 KnK'nit'ney IVivphonc Numbers:

IQ:BE|>OSTEP

Title

[_Li>ca! Hospit

Director o

i Ki le SaJc^ Officer

As directed by safet>! personnel

1 Paramedics

_
I Hospual/MedtcaJ Ofik.

Luis Marmot

Ed McGloihJtn
U

SubcujUractor C'oniacf

6.-I

Name:

Address:

Phone;

Rouie:

2801 Aliamic AV, Long Beach CA

562-933-2000

/.S'i.v If'Wiii-'? Rtiudi- Map wi foHftwng-pug? ffi) fa.

M»,

Eii
909-625-6.64 S

I,ongBeacii Met,
Mcd Ctr



ATTACHMENT!

PERSONNEL RESPONSIBILITIES AN1>.QUALIFICATIONS



PERSONNEL RESPONSIBILITIES AND QUALIFICATIONS

Ra'pojis U> upper • ic^

j » Mai authority to upper- levd
operations. <

* Assumes t'olal control'fivc-s-
shc activities',

Specific'

Pivjwes and wgaritod JJK* b
reww of .the job at hand,, rise Work P-Jitn, the
Site Safcty and'Hcoltls S'ton.and the ncW
teafn.
Obtahis psnajsskin for she access and

aciiv-iifes wrth appt»pri:ue

hwd Traiumg & \

•10-hf HifKatfaiiS Waste
nciusiJing ft hotur

(29CFR WCU 205

Wortc Plan -i's c ed and1

S hour'Stupefy isc>t
I lazarddsts Waste Training

tK cse
* Brfeft ifte fe-M seams on

Use-s. the Sise Safes y Officer so-ensHns that
safety surd heahh reqairfeinai^are'ffiet.;
Pfspaixts. the .filial. rsptiit aad stippotl files on
rhe rt»s|x«rKf arts-vines,

as flfe liafe^a-

Medical.
tictjpswit (if -on -srte wesrk-j

Mcd i<al 'hazards I rain i na.
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G-eneraiDascripfhuf i "Sfustifjv
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i i i i iW'ktv i>!".'>i-all'li ;ip.d s«sii"* ';!! till.'

IlL' . l l l i ' . t i l ' iliK't.V

for fiel

Reports'to Prftj«ct. Miuagcr.

iVilisircd l>y "lit Si!" S:»s.-ry nil'.- JlCiihh

.-r sik; pcwoicsc; Hirsiyii.% -,sf KU
;«s coW ux

[ * p-orticipiiitJ-i iR'pfi.'(.>!Jii!tHwi ofsajd
j uHpliineius t]n.i Kii« Saft'jy.&aci i.ltstlllj
j Pte
.» f.nstifirt- (hat p»»r««ii ve din thing i!.r«.l

s, SK pfopurlv sif.wwJ. iirsd

lire •JSji
neiit
s; wfcuti flec.&sary; Jo&if

Plan' and sched

fews).
ite t«'ti-
s fieid ncnvrei«;s:ajsd

wHh publ ic i>ff!ie iate.

Training &

.n..$:x!uu: K i'.oisr (Ci 'R i^'

* f-.'siiir.'ili??- N^C tr-MHiti.?

40-JKHK i iaasjfddus
Jitft| 8 tour ifptfeda (29 C

* \i-ediiait sairk-ifillancfi fmribtjp.isi
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TITLE GENERAL DESCJftfPTiON

* Reports to Field Supervisor. * Safety co-raplei.es U K <
tasks required to fulf i l l the Work.
Plan.

* Complies with-Site Safety and
Health

* Notifies the SS.O -or Field
Supervisor of unsafe

» 40 hour Hazardous Waste
Training inci'udina 8 hour
update-{29 CFR 1.̂ 10.120).

» Respirator use Trail"

» Medical
participant.

* Medical s Draining.



ATTACHMENT 2

SITE MAP fS)



Fig«rc4i Sample Locmtions
•Bleo Removal Assess jaent

' , S i g t f aIHiII,CA

Q) ' Oi!"fSUl'l;;fSrnM(>SP J w B i l U n !

t)i'«j.SC»mpis«tt a j

;J*«U!m^^



ATTACHMENT 3

MATERIAL SAFETY DATA-SHEETS

MOT AVAILABLE



'ATTACHMENT 4

CONFINED SPACE-ENTRY PROCEDURE

Sample Jfbrm



CONSOLIDATED WASTE INDUSTRIES. INC.

Permit-Required Confined Space Entry 'Program

Genera! Company Policy

The s>urpos;s of this p'ogr^ni $ lo inform interested persons*. inolucthg .emj5foyee». that Consolidated Waste
Industries, IRC is eor^p^ng -with the OSHA Confined Space Standard, Tttle 26 Cade ofFedura.t
19*0,146. v\'e nave de'ermsned that. Hus workplace tte§<i$ wnllen procedures far the evafuatkm of
spaces, and whers pgrmnr-faqusrecl spaces ate identified. wa--hav© developed 'and jmptemenSecl s permft-
reqirfeo confined space encry program. This program applies, to all work operations Of Consolidated Waste

ies. !r»c. w-iere 8f?!p'cysss must enter 3 perntil -.required confined space-as pari ol theif job duties

Tbo Comp'iance Manager has overall responsibility tor coordinating safely and health programs in this
company The Comp's-spce Manager is the person having overall res'ponsibiHty for the Pernnlt-Requirsd
Confined Space. Progratn The CompHanoe fslanager, or their designsse,' will review and wp^ste the- program,
55 necessary

Copies of the wrsKen program may be obtained from the CompignceMartaoeffrt She Compliance Office at
th* MontcSs^'- Toriranai Facility.

Under ih:s prugrsm. we itfenti^- perrnit-requifarf spaces that may be encoiinlered at Consolidsled Waste
lndus»riesl inc.. snd prcvide training. for our feid^mployees accorcltng to their responsibilities wtift regards to
perms: snece. The so employees r&ceive Rist-roctions for safe entry, into our -specific' lyp& of confined spaces,
!ndud;rty testing one! monitoring, appropriate 'persons! 'protective equipment, rescue procedures, and
Kltendarv. .respo^siljiiitifis.

This progrsrri :s designed to ensure lhal safe worK practices 'are uiiliaetf. during. ail act!v1tis?« regarding the
pprnit -space to pievent personal injuries and iline$$ef that could occur.

i?, after fggan.g this prosrarn, -you ftrt<3 fha! improvements can' be made, p-fosse .contact Jennifer C-romp!on,
anee Msnagsr. We encourage air suggestions " bscause we ar-e conirnftlBd 10 creating a sate
ce for a« ou- ernpioyees and a safe and effective perrret-requifeci confined- space entry program is. 8ft
n? comppnsn; of our overall safety ptars. We strive for ctta? wns3et§;afidiiigs safe -work practices

in aha program from'&very feveloi the company.

Hazard Evaluation for Permit Spaces

TC deiefft!«ncf it mere are permit-required confined .spaces at the CcnsoFwlalect Wasls Sndus.tnss, inc.
terminal Ine Gon^pliance Manager Nas conducted a 'riazartf evaluation ot our workplace,- in adtjificn each;
Ptojs-r;i Manager 'conducts a hazard evaluation of -each pis|e.et site. This eva'u at ion provides us wKh'the
information nsces&ary tc identify the existence ancl • location -of pairmit-requirs.a conflnsd s-paqes !r> our
wa-'Kpfacss that rnusi be covered by the Pfifrriii-Requijred Confif-aecl Space Entry Program. Th«'*iitten
iiazard evstyaton.is kept in esch respective project fite;



Preventing Unauthorized Entry

T<r provide a sate work environment and to prfeveot-exposed employees from aeeid&ntaify entering a peroul
sosce. we have implemented the following pfocsdures to'.ipf6mr.all employee's of'the existence, .location,
and danger posed by per mil spaces irj Consdild t̂ed Waste frt-dustrfes, Inc.. To inform 'employee's of the
existence of s permit space,, we pass appropriate slgriape bearing'the words. "PANOER - PERMIT-
REQUIRED CONFINED SPACE. DO. NOT ENTER" at .each space. To ensure thai un.autho?feed empteyees
c'o not eruer and work in permit spaces, we dearly mark ancf close of access' points lo' ail confined spaces,

Safe Permit Space Entry Procedures

The Ptqjeel Manager w.iil act in Ihe capacity of Entry Supervisor responsible for authorizing entry and issuing
t-fitry cerrniis for work in permit spaces.. The fie of pectrsfts -and related documents are kept in the
appropriate prefect file in the Customer Service Department.

T.'-'S procedures we fciow for preparing, issuing, and canceling entry permits include the foitowing"elements:
1. Hazard evaluation is completed
2, The Permit ?s developed which stiail include, at. a minSinumr the following laformafton:

3 Locaucn and detailed £te$eript!Gn of the space, including Identified hazard.̂  pnd work to
be performed,

b List of t-'ie-partt'cip3n.t& in lh& entry, {heir entry f«nGitona, and signatures
c The anticipated duration of the entry
<1 Monitoring intervals and area for test result entries
e Check list for safety procedure requirements
f. Emergency contacts
a Isojation-lechnlqyes employed
h Name and Signature of frie Entry Supefvisor

3 Csncelisfeon of the Permit will occur under she following conditions:
3, The confined space entry" is completed
3 A condition that is nol.alkweg under tiie Permit arises, in' or near the permit spsce

These- err.pioyses have current authorization to work in or near permit spaces. TW9 Itet also includes Ws
•work activities Ihey afe expected to perform ;

Mortlciair QsMand;
Supervisor Sean Evans ^ark Freeman Supervisor: Lse BsrTfafd

TafcorNeissn - Sc! McGlothtin Joseph Brawn
Jeanne Oslpardang

AUendsnt: Sai Lut?a , Juan Gonaafez Entrant/Attendant
Tony- R-uis ' Johnny Mendozs Edv/Jn As/sia
isiaro Aputjera Ruben Ramirez Garsrdo Romero
Mgnuef'Ramir*2 Andres Gonzatez . ' " Sal Rodriguez.

Pre-Entry Evaluation

TO e-nsx^e me safely snd health of o«r employees, before allowing 'authored worters-^o Jter B
B^ca te eva'usle indRions in that space !o determine if fe cpndlHDM ars safe for ̂ A^
±, ;,Vers *h(l sMce ^as Oie opportunity !o observe !ĥ  .prs-sntry "and any submit t
aihoriiS enV^afJ otfhaiOTpioyeS reprintati.e also" te the option of i*tu*llng a rwwluation of- th«
space if mey fee;- *hat the evaSualtorj was not a'cfequafe.



^ ĵ iî ' . .

Oar company fcibws the procedure? to evaluate each permit space fefore entry according to
i&'iO;i46icKSj(!i);C; This includes testing tt'e internal atmosphere wifH £ calibrated dlrectrea-feg
instrument for oxygen content, fiarnmssuie gases and vapsrs, 'and'Bal̂ tial'toXi&aif toniamlnants. We also
penockc-aUy iesr me atmespiiere oi the space \b ensure fnaUhe continuous veritilaffdn fe. preventing tfe
accumulation ot a hazardous atmosphere;

Certification

According to 1910 146(c}(5KH}{H}, our company verifies thai the; spac's is safe, for entry sod thai the'-pre-
ewry measures required by 1S1Q.146{c)(SK«) have been taken, through 9 .written certiffcafen • that contains
t!v3 date location of She space, and signature of the person providing trie ceHificaitors.. At our ooenpany. the
Project ivlanaei:-:! is tesporcsfble for verifying these procedures. The certification is made before entry and is
available :Q each employee entering the -space.
According to lSi0.v«6<c){S}(iii), our company documents- the basis "for tfeternftlnjng.lhat ail hazards in s

space lisva seers eliminated, through a certificatksn that contains -the date, location df the • space, and
ure of the person making the determination. At our company, tfie- Project Manager ss -responsible for

menting '.his information. The certifi-sstson is avaiia-bte So each employee ersterihg the space.

Equipment

To srsare- tfie safety end healt'n of our employees, CoFSsolip'atecl.Waste l:ndusSrJesi,[ne,,pr4)yS^s apprapriats
eqiiipmenl so an employees who work fri or near .pemit spaces-.. -'̂ CMDordlrig. to 18l"pJ!:4f{kM3;i(l>, feach
suthoraed entrant will use a cihestor Ml tig^y harness, wii a 'fetrieviaf'-$}fte.a!l^c*»e^ at !H: .̂;s«nter of- ite
enira-nt's back near shduldef ievel. above th'e.gntrani's head, dfat another p^titwMeh.CorjsoWafed.Wasfs
h-sdustrfes, inc. car. establish presents a profile small enough for the succs'ssi'Ml rsmova! of th&:snifartl
Wrss-lets may be ussd nistearj. of frie chest or fuii body harness if Con$0l<Metf Wa^te; industries,, Inc.. can -
demonstrate that the use of s chest or full body harness, is Infeiasibte or creates a greatsr hazard arid that
the- use. of wristlets is the safest and most effective alternative.

We provide the fciiownfj additional equipment to all employees who worn ••". or neaf permit spaces;
1. Safety iines ann harnesses,.
2. AH requsred P.P.E
3. Extraction Devices and any other retrieval equipment
4. First Aid Equipment
5. Emergency Warning Devices
6. Any required engineering control mechanisms
7 Loci'p.'it/Tag Out Hqurpment as necessary
B Appropriate-Signs sncl warning tape
9 Respiratory Equipment appropriate to the project.

We maintain ail equipment in excellent working condition, tram the entrants: in. the oorrfict usage of. this
e«u?pfnsnt, and ensure that ail fequipmenE, including &ia! used far personal protection, 'is used property

The Project .WanagerfEntry Supervisor- determines trie spaes to te entered and the wo* lo be performed-
l-le develops ihe r&'t of equipment to be used on the project and ensures its proper us© at Ihe job $rte.

Duties: Authorized Entrants

"hose parsons who have completed the training and are authorized ID enter oar permM spaces (authorised
entrants) are asfsignsd specific duties and responsibilities which they miist perform when thai1 woH? in the
psrrnrt spsce. Their clufes and responsifeities include:

1 . FoHow the raouir sm&nts of the Confined Spacs Progrsrn and all entry procedures.
2. Cam/ out sis entry learn functions as defined In the 'Site Specific Heaiirt and Safety Plan.
3. Keep regular communication wJfn i'ba Attendant wNfe oecupylftgjhe confined space;



A Keep training up to date
b. Report all work related injuries or illness smmecfiatefy to Che'E'ratry Supervisor,. and
S. Use appropriate safety and personal protective aqyipmenlas provided,

The elements covered in the tracing program for autfiOf!£©<3 entrants- include*: 24 Hours of i/nstlai Confined
Spgce b'niry (raining Deluding case rKSloriess, regulations gavatmng. ocisiRnea.- space worK, atmosphWic
haxards, veniiistson, respiratory protection, {he entry permit' .systerri, fieri wtofk,. confined spaas rescue.
Review training »s provided whenever (tiers are significant .changes in she scope of the 'confined spaces
personnel wir? -be asked to enter, changes occur in regulatory requirement sndfor whenever an a
ersirani .devetopa acfcons. which iruJicats ttel Ihe work is not being -peftorfne<J in a- safe manner consistent
wiih en:ry po'ic'vss w.ti ^"actices

Duties: Attendants

Those -persons who have compieted the training and have been desfgna.terj as permit space attendants. are
asssgnsd specific duliss and rssponsiKiilies which Ihey must perform In permitspacejob du!ies

Their duties aixl respor-slbiltties mclu-de:
1 Watch {'is are? around trie space entered,
2 Keep pec-pie snd hazards away,
2 Marnier and communicate v/ith
4 Know signs o! s problem,
5 Summon she rescue team,
6 Begin norverUry rescue,
7 Never ente; tne confined space,

The ei&menis coverecJ in tnfc irainnjg prograrn for psrmii space attendants inslyde: (Same as Entrant {
feojtfSrT.enis. CWI 'rains isrr.ployees occupytng these positions lo §e used in either roie.)

Duties: Entry Supervisors

Those persons who neve completed she iraifiing and have -been designated as perm!' spape entry
supervisors a^e ssskjr;ed specific cfudss and r-sspons5b?li!seg whfch they must, perform in permit space j'p&
duties.

^r ;iuti§s snd re
1 Authorized the confined space artiry.
2 Makes-sun* Hie permit i-s complete.
3 Sses ins- 3ii tests and procedures are done,
4 Determines tiiai all tearn'membere srsd equipment are. i'n place ancf ready,
-5 Ove.fsee» fo;b;v-up leats done during the entry,
6 Terminates ihe eniry permit vAen vi'Ofk 15. done or if a problem develops.

Th£ e'.errienis o-verca in fie Srairsing; prqgrair. fcr perroii spacs entry supervisors, include: .{Same as
ana Attendant reatJfremenis with, added emphasis on deepen frsakrng and hazard ssaessmens).

Training Program

F-vflry smptoyeo ai Consolidated Waste Industries, Inc. who faces, th'e rtsk of confined space entry is
provided wiin irainntg &o tha; each designsled ertiplayee acquires the understanding, knowledge and skill*
neuRsssry fer the- s.a?"e performance of the duties assigned to th



Michael Cleveland. MSHt CIH conducts our perfnif-.reqi4n*d confined space Irajn&ig. All training related
rvaisrials, documents. aiS signed certificates are kepOn Ihe Compfenee/P.efSGnmd' Office.
in our company, all field employees receive framing for entry rifo permit spaces,

Wssr, we conduct ins Mining, we use a classroom format IridwJt-ng aufCfioMsual, d&monsU'atiori, and
lc-cEure,'discuss33f3. This ;s followed by s practical application portion where' each person zpotuai|y takes pad
in mrx'-K eatne-s New -"?irpoyees are atways trained 'before 'heir-in'Sal assionrnenl of duties.

Maw employees rrius! go in rough the initial 24 Hour confined spaea class- curriculum. When changes occur
if. pefnv;-raau-:r'3.1 counsel spao& areas of our company, we .conduct refresher Irakifng sessions to bring Ihe
conf>r.e-J spscs enHy tecJm snerntJBrs up la (fee. I! y<?e have reason, lo believe, thai an employee has deviated
fncj-rn a p'sivioi.&y uai-.v-ju procedure or 'hal their kn»v!et!ge. seems inadequate, wye eiliiSr relraHn the
emp^yes or re;n-.ive :hum from tiie au-Jionzed confined space entry team msffibar !isl

Upsn successiV) ^rnplaiton of Conso'sdated Waste Industries, Inc. per'mit'req'wired confined space
program each parsscipan! receives s certificate signifying their saftcesslul cpmpteft&n end understanding -of
the course stemerHs.

R&scue and Emergency Services

Consolisaied Waste fRduslries, Inc. utifeeg <t$ own ©mployees whsne^sr possible to ps-rform irnmediste
rescue services in ihg event of a perrnit space jncedirit; Thfs group erf erhjstojrefes hav$ beon trained,, al a

forr-i the assigned rescue cfuiies;
Correctly use persona', protective equipment (PPE) required for trie job;
Establish proficiency as sn authorized enlranl, as provided by 191 0. 1 46(g) and (h}] sqd
Perform basic first- aid and eardsQpirtnnonsryTes'usc&atfori (CPR),

<;r.n?.oliaat!?-d Was?s industries, ir?c. also ensures that at feast one memoer of the -rescue team rjojds a
a:r-i2s;-i csrtil-cation sn ?.;rs;;-aid and CPH( artfj thai affected employees practice making permit space rescues
at Seas' once e-ver>- '"2 mantijs. by rnesns of srmulated rescue operations in which Ihey remove dummies,.
rnanfens, or aclua' pessons from the actual permit, spaces or from representative parmif spaces.
Reprsses^ahve. pencil spaces will, w;!h respect to opening. size, configtiration, anel acoe«5ib*.Uty. simut0t$ the
types oi pernut spaces fro/7i which rescue is tc be pefformesl

Wr.e!>svsr poss.tie Apex Safety and Health Consultari's or Safety Unlimited, conducts our rescue and
emergence naming. Ary employee trainetf as sr? Entry Supervisor, GntrarstorAtjendanfrhas besn drained lo
rsspcsncl in ine capacity as a roscusr.

Post-operations Procedures-

Upon comptet-ori o? work sn a permn space the 'Ervtry Supervisor account for all entrants and attendants
be-Fore the physicai cio-$;f>c of the confttisd space, irutiateHis reacfwatiOR of affected eQuip^fint, and
finishing out trie pern'-rt

Review-Procedures

To ens;;/& that all employees participating in entry qperatfons are protested from permit space hazards,
Consorted WKs-te jJKloslnes inc. reviews trie Permft-RecjylneQ Confined Space Eniry Program on B
fgqu:a? basis We use the veJaine?! csn«tecl permitg from the past 12 months within one year after each

sfy an-:! 'evise UTS program as necessary. Consolidated Waste IncJystries, Inc. perforrtvs a single annual
'Asw uovxjfknq ail entries performed during a 12 month period, if no entry is performed during a 12 monU's

periocj. r-o review w>li be- p



»i*'̂ ^^

Enforcement

Constant awareness of and respecifor perfrnv-recjuir&d confined space entry haEjards.'-ancf cornpterice witll
all safety -rules sre consrctered conditions of employment -Supervisors and InfliVWutte: in She'Sfef^ty ;sf)d
Persorsne! Oepanment reserve the right jo issu$ discipiinar/ vifarnmgs to empj-oyees, up 16'and Inctuding
lermination, for failure to followthe guidelines o?this permit entry program.
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at* Chemical Wenfiikatrion.

i:O'vV STATION SHOULD LOOK ..
'-A.F37"*"' PrlECAl'T'CXS..

SHORT DESCRIPTION OF THE TESTS
•ST .: ;

-;- \ r

AMMONIA GAS i'5ST , ..., ,..., , , , . . g
ANilTNU TFiST '.. ;,...".....,.... ,.,.,..,'3
ARSENIC-TEST .,-...,.„.,. ...,...,..,., ,.., „ , . . ,9

IS'r . . . , , . . . . . , , , , . , . , . . , ,.,,.. , . , 1 1
BENZENE OA5TF.5T. ;.... .„.„,,,„.,,„ .' '.
3;>M!TFH FE3T , , , .., ,...„,.,,..,,„.. ,..,..,.v
BORON TEST .. . . . . . , : ,,. .,.,.,. ,, '. ,. IJ
BROMIDE 7EKT '...„.. .12
CADMIUMTHST, , ; ', , 12

f.~AAT:CN DU3X5DZ GAS TEST :.,.„ ....,.,.,.,..,.., . ., ,. 13.
CA.R5QN MONOXIDE GASTEST .,.,... .. 13'
CHAR TEST COMPLEX.,, ..,..' .....,..., (3

ij

CHAR I-iAUU^N' Tlr'ST , .,.,..,,.,,, 13
CIIAH. IGNITION TEST „.,..., 13
CHAftGX'TPIZEE TEST , , ,„..,.,,., ,..„,,.,_,„,.,., .,.,,,..,.,.. ;.. 13
v.HAR pH TEST

CHROMIUM TEST ..................... ................. ,,„,,„.... .................. , ........... , ....... „.„.„„,...., ..... ...... ........ 14
CITRATE TEST - , - ______ ....... ..... - . - . • • .'• .......... .-.- ....... ..,„,..„....-.,,,..-,,..,.,,.,,, ............ ,.,,,, ........ . 14
COBALT TEST .. ......... .. ., ....... .......... , .......... ,.,.. ......... ................. - ..... .............................. - .14
COMBUSTBU-ITY T^ST ......... ...... ...: ......;. ....... ........... „...„..,, ............ ........................ ........... 14
COPPER TEST , ......... .............................. .... ........ ..... .- ..... ....... . .................... - ...... . ............... .- i?
COFFEE '-\~RHTEST ........ , . . . . ...... - ............... - .......... ................. ......... ,..,-., ....... -, ................. 15
CYANIDE d ASTEST .................................. •' ...................... .. ........ . ............. - .................... - ........... 15
CYANLDcTHST . ........................................................ . ............. ..... ...... . ...... . ...... -••: — ....... -•• ^5
F.VAPO POTION TEST ..... .. ...... .......... ........ ..,- ...... '..-,.. .................... —..-.-. ...... ...... ...... ........... i5

."LCI."?- TEST. ......... ...... . ....................... ..... ..... , - . . .......... ........ ........... ......... .... ........ .............. -- i6

~T VOR'DE "HIST ....... ......... ....................... ....... ,.......,.«....,., ................ . ..... ........ ,,,,..... ..... ..... ^6

NE ALCOHOL SOLUBILITY TESTS...

-CACTDTlZST..... ..... ............... ....... - ..... -.- .............. -. ....... - ................. : . . . . , . - -
A-..::L- TEST " ............ ................ ............................... - .......... • - • ......



s^v*«=A^

HazCai* Chemical UJwdHcatiem S.ystexa

: "fH-'G A A 1C-ORGANIC ACID TEST
'ODIN:; CTJ'.ySTAL TEST

_ . . , , , ...,

LATX FA TNT; -"-si ....... , ;. ............. ; . _ , . ^ ............... ......... , . . . . , , .„„ ....... '.[ ', .'.' ..... ' 20
;- L) i i:5 i

20
a t

*-.;: ; < t K s I -' . . . . . . . . . . . . . . . . . . . . . . . -if
..... ..... ,.,., ...... ....... ................. ..... ..... J... ..*,.. --- •/., £. i

MITT\L ANALYSIS TEST ONE (Flams Ccuorsl ........ .......... ."...,-......,.•„.,...... . . 2!
MT.TAI ANALYSIS TEST TWO (Borax Bead),' ........... ..„..„.... ..... ,...',1 .'.."".' ............... "'-"'"" 71
METAL ANALYSIS TEST THREE ........... .. ...... , ........ ... ................. ;...; ........ .. ..„ .,•„..... . . . 2'

1

METVU ANALYSES TEST FOUR ., ..-..,.. ........ ,.., ............. , ........ .' ......... ,.,.,.„„ ........ ;..., ....... ... ....... , ] ji,

\HTAL ANALYSIS TEST SIX T. ; ....'.....,.... , 22
M5TAL A.NAIY5.I5 TEST SEVEN , ,... ;.L..„.:.,„ , .....!"."" 22
MrTAl ANALYSIS TEST EIGHT '. . , . - . , . .„ . . .< - , , . ??.
NICKEL TEST _ ,„.;...,; „ , ,; ;_.;..' 23

CRGANGPHOSPHATS TEST ,,.„ ,„.. ,".".., „ , , . , , '. ,_',." 23
• ~:R<a AN C PHOSPHATE QUICK TEST ;„'..„....,„..„ 24
-TXALATE TENT ,, . .„. . . . . . . . . .- ,., 24

'

'-••XZDiZHR IN AIRT'E^T.. ................... ,....„.„. .............. , ........ ..„. ........... ......... ..... ,..,......-.., .......... 24
PEECHLORATE T5ST ..... ................. , ........ .,,...., ............. ,...' ..... ,...,...„. ..... ........... ..... ................ ,. ,24
PERCXIDE TEST ....... . ..... . ...... ..." ........ ... ........................... . ................... - ........ ..... ............... . . . . .25-
r'Hi-.NOL GAS i 55T .. .,, .......... .......................... .,,. ______ , ______ ________ ....,...,.,... ..... . . , , . . . . ............ ........... 35
PHOSPHATE TE5T . .. ............ . ......... ........ .............................................. „ .................... . ..... .. ........ , IS

* I -!"Tv~™ - <VC'. - . > i :—,.' t . . . . . . . . ,, .. ... ..... ..... . .... ...... — , ... .......... ,.......,..,,,.... ..... ... ..,..., ......... ,.,,.,.,....,,,.......«......,.,,,, , ,i,.-*3

r 1CRIC ACH) TEST .................................................. ! . . ,„ ..... , .......... ,.....;.,. ................ .., ......... , ...... 25
rOTASSil-M TEST ................... ., ................ ............. ,.,. ...... . ............ ....,„.„....., ................ ....... , ....... 26
S1IVERTEST ...... ............. ft ................. ...... ............... .. .......... , .................... . .......................... „ ....... 26
SUG-F TZ:iT .......... , ..... .......... ......... ............... ,,..,., ..... -... ............ -. .............. ............ „..,.....,...., 26
SULFATE TEST , ........................ „ .......... . .......... ....,., ...... ,..'. ..... -•..- ................... ...,......,.„. ............ r. 2&
SLLFID5 TEST ........................... ..... .................. ..... ........... . ...... , ............. ,,„„.., ........ ...... ................ 26
5U1FITE TEST ........ ....... .: ........ ". ....... , ....... :. .................... ....,,.,,„.. .................. . .......................... , .27
TKiOCYANA'T'E TEST ........ ,/' ............. . ....... ........... ,..,., ....... ........................... ,. ..... ' .................. 27
TIN Tn-.ST. ............. ................................................... ............ „ ............. .... ....... ... .......... -.27
TUNGSTEN TEST ..... , ..... ,,. ..... . .............. ...................... , ............ .,.„ ..... , ......... ..... ......................... 27-
L ;RA.Ni'UM TEST ,,.. . - ..... ...... ....... .......... • .................. ...... . ...... , ........ ............... .„,..-....„ ....... .... 25 -
LRJ3A HIST ..... ........... . .......... .... ...... •. ...... ..... ........ •,...:-,....,. ..... „„ ................ . ....... .......... , ........... 23

•A^.TuA ::.OLL3ILnT TEST
ZINCTrST
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ORGANIC ANALYSE SUMMARY FORM , , , . , , . . . . . . 3 8
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